Biological Survey of Yanty Creek Marsh at Hamlin Beach State Park by Makarewicz, Joseph C. et al.
The College at Brockport: State University of New York
Digital Commons @Brockport
Technical Reports Studies on Water Resources of New York State andthe Great Lakes
8-2000
Biological Survey of Yanty Creek Marsh at Hamlin
Beach State Park
Joseph C. Makarewicz
The College at Brockport, jmakarew@brockport.edu
James M. Haynes
The College at Brockport, jhaynes@brockport.edu
Ronald C. Dilcher
The College at Brockport
John C. Hunter
The College at Brockport
Christopher J. Norment
The College at Brockport, cnorment@brockport.edu
See next page for additional authors
Follow this and additional works at: http://digitalcommons.brockport.edu/tech_rep
Part of the Environmental Sciences Commons
This Technical Report is brought to you for free and open access by the Studies on Water Resources of New York State and the Great Lakes at Digital
Commons @Brockport. It has been accepted for inclusion in Technical Reports by an authorized administrator of Digital Commons @Brockport. For
more information, please contact kmyers@brockport.edu.
Repository Citation
Makarewicz, Joseph C.; Haynes, James M.; Dilcher, Ronald C.; Hunter, John C.; Norment, Christopher J.; and Lewis, Theodore W.,
"Biological Survey of Yanty Creek Marsh at Hamlin Beach State Park" (2000). Technical Reports. 92.
http://digitalcommons.brockport.edu/tech_rep/92
Authors
Joseph C. Makarewicz, James M. Haynes, Ronald C. Dilcher, John C. Hunter, Christopher J. Norment, and
Theodore W. Lewis
This technical report is available at Digital Commons @Brockport: http://digitalcommons.brockport.edu/tech_rep/92
Bi<,logical Survey of Y anty Creek Marsh 
at 
Hamlin Beach State Park 
Prepared by 
Joseph C. Makarewicz, Principal Investigator/Project Director 
James M. Haynes, Principal Investigator 
Ronald C. Dilcher, Co-Principal Investigator 
John C. Hunter, Co-Principal Investigator 
Christopher J. Norment, Co-Principal Investigator 
Theodore Lewis, Research Associate 
Department of Biological Sciences 
SUNY College at Brockport 
Brockport, NY 14420-2973 
Prepared for 
New York Office of Parks, Recreation and Historic Preservation 
Western District, Genesee Region 
One Letchworth State Park 
Castile, NY 1 4427-1 124 
August 2000 
DRAKE MEMORIAL LIBRARY 
FACULTY 
� PUBLICATI NS j 
�� �� 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Table of Contents 
Executive Sununary........ .. ........ .. . . . . . . . . . . . . . . . . .. . . . . . .. .. .. . .. . . . ...... . . .. .. .. . . .... . ... 1 
Recommendations......... ..................... . . ... ... . . . . . . . . ... . . . . . .. . . .. . . . . . . . . . . ... . . . . . ... 6 
Introduction. . .. ...... ...... .......... .. . . . ... ... . . . . . . . . . . .. . . .. . . . . . .. . . .... ... . . . . . . . . . . ... . . . . . . .. 8 
Methods. . . . . . . . .. . ... ....... . . . . . ... .. .. . .. . . . . . .. . . . . . . .. . . . . . . ... . .... . . .. .... .. .... .. . . . . . . . . ... . .  9 
Vegetation.................................................... . . ..... . . ... ...... ... ... ...... . 9 
Aquatic Biota....................................... ...... . .... ...... . .... . . .. . . .. ..... . . .. . . 10 
Terrestrial Fauna........................................ . ............ ..... . ... ........ . . . . .  12 
Results and Diiscussion... . . . . . . . . . .. . . . . . . . . . . . . . .. . . . .... . . .. .. . . . .. .. . . ..... ...... . ... ... . . . .. . .  14 
Vegetation........................................... . ........ .. .. . . . ...... .......... .. ... ... . 14 
Special Status Taxa..................... ... . .... .... ... . .. . . . ... . ... .. ........ . . . .. 14 
:Habitat Types. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Terrestrial Plants................................ ........ ............... ..... ... . . .. 15 
·wetland and Aquatic Plants........................... ................. . . ... . . . .. 17 
Aquatic Biota 
Special Status Taxa............................ ......... .......... ..... . .. .. ....... 20 
Phytoplankton............................................... ................. .. .. .. 20 
�Zooplankton........... .......... ................... ... ... ...... .......... .. . ..... .. 21 
Benthic Macroinvertebrates............................. . ... ..... ..... .. ... ...... 22 
:Fish.................................. ....... ....... ......... .............. .. .. . ...... 23 
Terrestrial Fauna 
Special Status Herpetofauna....... ... ......... ........... ....... . .. .. .... . .. . . ... 24 
.Amphibians........................................................ . .... . .. . . . .. .... 24 
:Reptiles........................................... .. . ....... .. . ............ . ........ . 25 
]Mammals.............................. .......... ... ...... ... ........ .. ... ... . ... . .. 26 
:Birds...................................................... .. . . . . .. . ............. . . ... 28 
Managen1ent ln1plications and Recommendations. .. . . . . . . . . . . . ... .. . .. . .. . .. . . . .. . .... . . . .  29 
Overview .......................... . ....... . .... ·�. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
Vegetation.�............................................ . . . . . . . . . . . . . . . .. 30 
Aquatic Biota...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 
Phytoplankton and Zooplankton............ . .. . ... . . . . . . . . .. ... . . . . . . . . . . . . . 31 
Benthic Macroinvertebrates.... .... ......... . ...... ........... ........ .. .. ... .. . .  32 
lFish................................................ . ...... .. ............... . .. .. ... . 32 
Terrestrial Fauna.............................................. .. ... .. ... ....... .... ..... ... 32 
,Atnphibians.......... ............................ . ......... ............ . . ....... ... 33 
]Reptiles....................................................... .... ..... . .... . . . .. .. .  33 
l\lfammals................................................ ... ....... ... ..... ...... . .. 33 
]Birds................................................ ......... .. . . .. ... ... ... . . .. .. . . .  34 
lHutnans.............................................. ... .. ...... .. . . .... .. . . ... . .... 36 
Conclusion ............. ,.................................................................... 36 
Acknowledgernents ...... .... :..................................................................... 37 
l�iteratttre Citt�d..... . . ...... . . .. . ..... . . . . . . . . . . . ... . . . . . .. . . . . . . . .. . ... . . . .. .. . . . .. . .. . . . . . .. .. .. .  37 
Figures 
1. Barrier beach east and west of the mouth of Yanty Creek... . ....... . . . . . . . . . . . . . 8 
2. Yanty Creek marsh aquatic sampling sites and amphibian listening sites... . .. 10 
11 
l 
t 
I 
I 
I 
I 
I 
I 
Tables 
3. Amtphibian listening sites............... ......... . ... . ........ ..... .. ..... . . . . . . ...... 12 
4. Western revetment showing area of decaying Cladophora 35 
5.  Jetskis on Yanty Creek during August, 2000.................................. .. . 36 
A. Vegetation 
1. New York State special status plant taxa occurring at Yanty Creek 
marsh...................... ........... ... ...... . . . ... ..... .. . . .. .. . . . . . . ... . . . . . . . . . . 42 
2. Summary of plot data describing biodiversity within the vegetation of 
Y anty Creek marsh.. . . .. . .. . .. .. .. . .. . . .. .. . .. . . .. . .. .. . .. . . . . . . .. . . . .. .. . . .. .. .. .. 43 
3. Diversity/Log (area) slopes. . .. . ... ... .. . . .. . . . .. . .. . .. . .. . .. . . .. . . .. . . .. . . .. .... . 44 
B. Phytoplankton 
1. Comparison of phytoplankton abundance and community indices 
between Braddock Bay and Yanty Creek . . . .... . . . . . . . . .. . . .. .. . . ...... .... . . . .  45 
C. Zooplankton 
1. Comparison of zooplankton abundance and community indices 
between Braddock Bay and Yanty Creek. . ... ..... .. . ... .. . . .. .. . . . . . . . .. . . . . . 46 
D. Benthic Macroinvertebrates. 
1. Biotic index values ............... . 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. 47 
2. Taxa found in Yanty Creek marsh and other Great Lakes marshes. . .. . .... 48 
E. Fish 
1. Fishes caught by trap nets and electrofishing in the lower Yanty and 
Sandy Creek wetlands ..... 0 0 . . .  . . . . . • • • . • . • • • • . • • • • . . • . • • • • • . • . . • • • • • • • • • • • • • . • • • • 5 1  
F. Arr.tphibians and Reptiles 
1 a. Amphibians observed at Yanty Creek marsh. . .... . .. . . . ...... . . . . . . . . . . . .. . . .  5 3  
lb. Amphibians observed at Braddock Bay..... ... ..... . ... . . . . .... . . . . . . . . . . . . .. .  5 4  
2. Reptiles observed at Yanty Creek marsh.. . .......... ... .. .. .... .. . .. . . .. . . .. .. 5 5  
G. Mammals 
1. Mammals observed at Yanty Creek marsh. . . . . .. .. . . ... . .. .... .. . . . . . . .. .. . .. .  5 6  
2. Trap success for small mammals............ ..... ..... .. . ... ..... . .. . .  . .. . .. . .. . 5 8  
H. Birds 
1. Endangered, threatened or birds of special concern observed. . . . .. . .... . . . .  5 9  
2. Abundance and Richness............. . ... .... ... .... . . .. . . . .... .. .. . .... . . . .. .... 60 
3. Wetland-dependent pecies...... . .. . .. . .... ... . .. . . ... . . .. .. .. . . . . .. ..... ... .. .. .. 61 
4. Ten most common species banded in the fall. .. . .. . . . ... .. . . . . . .. ... .......... 62 
5.  Ten most common species banded in the spring. . . . . .. . . . . . .. . ... ... . . . . . . .. .  63 
Appendices 
A. Vegetation 
1. Vascular plant species, by family in alphabetical order, growing 
in the Yanty Creek marsh study area. . ... .... . .. . . . . . . .. . . ... . ... . . . . . . . . . . . . . .. 64 
2. Summary of vegetation plot data collected at Yanty Creek marsh 
a. Old field and successional shrub land.... ........ . . . ... . . ... . .. . . . . . .. . . . .. .  72 
b. Successional norihern hardwoods.......... . ...... .... . ...... ... . . .. . . . .... 74 
c. Pine plantation............. . ....... ....... . . . . .. . ... ..... . ........ . . .. ..... ... . 76 
d. Mature hardwood forest.. ...... ....... ... ... . ..... ... ... . ... ... .... . . . . . . . . .. 77 
e. Submergent plants.......... . ............ .. . ..... . .. ... . . . . ... . . . . . . ... . ... ... 79 
f. Emergent marsh... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80  
iii 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
g. Swamp...................................... ......... . . .... ........ . . . ..... . ... . 8 1  
h. Shore-beach........................... ... .. .. .. . ... . .. . . . . ..... . . . . ... . . ... .. . . 84 
B. Phytoplankton composition, abundance and biomass at  Yanty 
Creek marsh 
1. August 1999 
a. Creek sampling site....................... .. . ...... . . . .. .. . . . . .. . . . .. .. ...... . 8 5  
b. Outer pond sampling site....... . ...... . . . . .. .. .. . .... . .. .. . .. . . . .. .. ... .. . . .  86 
c. Inner pond sampling site............. ... . . . .. .. .. . .. . . . . . . . . .... . ... .. .. .. ... 8 7 
2. October 1999 
a. Creek sampling site. .......... . . ... ... . . . . . .. . .. . . . .. . . . . . . . . . ... . .... ....... . 8 8  
b. Outer pond sampling site...... .. . . . . . . . . ... . .... . . .. . . .. . . ...... .. . . . .. .. . . .  89 
c. Inner Pond sampling site... ... ....... . . ... .. . .... .. .. . ..... . . .. ... . .. .. . . . .. .  90 
3. June 2000 
a. Creek sampling site............................ ... ... ........... . .. . .. . . .. . . .. 91 
b. Outer pond sampling site................. . ... .. ... .... ..... ... . . . .. .. . . .. . . .. 92 
c. Inner pond sampling site................. .... ..... .. . .. . .... . . .. . . ... . .. .. .. . 93 
C. Zooplankton composition and abundance at Yanty Creek marsh 
1. August 1999........................................................................ 94 
2. October 1999...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
3.  June 2000. .. . . .  ... ... . . . .. . ... .. . ... ... .. . ... . . .  ... ... ... ... . .. . . .  ... ... .... . ...... . 96 
D. Benthic macroinvertebrates collected at Yanty Creek marsh 
1. August 1999......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 
2. October 1999....................................................................... 101 
3. June 2000...................... . ... . . . ..... . .... .. . .. .. .. . .. .... ... . . .... .. . . .  . . . . . . .  104 
E. Fish collected at Yanty Creek marsh 
1. August 1999..................................................................... ... 107 
2. October 1999...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109 
3. June 2000 ............. ................... .... .. . . . . . . ... . . . .. . . . . . . . . ... .. . ... . ..... 112 
F. Birds observed and collected near Yanty Creek marsh 
1. Bird species and associated habitats...... . . . . . . . . .. . .. . .. . . . .. . .... .. . . .. . . . . . . .  115 
2. Birds observed, by habitat 
a. Conifer plantation.. . ..... ....... ..... . . . .. . . ... .... . .. ... . . . ... . . ....... . .. . . .  120 
b. Emergent marsh...... ... . ... .. .. ... .. . .. . . ... .. .. . .. . . .. .. .. .... . .. ... . .. .. ... 121 
c. Mature hardwood forest... ... .. .. ... . .. ... . .. . . .. . . ... . . . . . . . . ... . . . ..... . ... 124 
d. Old field-shrub....... ............. . ... ... . . . .. .. . . . . ... . . . . . . . . ... . . .. . . . . . . ... 126 
e. Shore-beach.................. ............ . . . . . .. .... .. . ... . . . .. .... . . ... . ... .. 128 
f Successional hardwood forest.... .... . .. . ... .. .. . . . . . .. . . . ........... . ... . . . 131 
g. Wooded swamp............. . .... .. . ... .. . .. . ... ... . .. . .. .. .. . .. . ... . ... .. . . . .  133 
3. Mist netting and banding data..... ... . .... . . . . . . ... ... . . .. . .. .. . .... .. .... .. .. .. 135 
iv 
Executive Summary 
OVERVIEW 
1. A one-year survey of the biological resources of Yanty Creek was undertaken to 
determine abundance and species richness of phytoplankton, zooplankton, 
benthic macroinvertebrates, fish, amphibians, reptiles, birds, mammals and 
plants in Y anty Creek marsh. 
2. In order to evaluate species diversity and composition of the various habitats of 
the Yanty Creek marsh community relative to other embayment and wetlands in 
the Great Lakes region and to predict changes that may occur with breaching of 
the barrier beach that separates Yanty Creek marsh from Lake Ontaio, 
sampling was extended to Braddock Bay and Long Pond when appropriate data 
was not found in the scientific literature. 
3. Y anty Creek marsh is a coastal Great Lakes marsh perhaps best classified as a 
freshwater estuary wetland. Coastal wetlands of these and other types are rapidly 
disappearing from the Great Lakes region due to a number of causes including: 
development and associated draining, diking, and dredging; invasion by exotic 
species; pollution and sedimentation; and unusually high or low water levels. 
Wetland marsh complexes, such as Yanty Creek, are unique ecosystems that decrease 
water pollution by nutrient uptake of plants, are generally areas of high biological 
productivity that sustain animal populations and provide physical structure necessary 
to serve as a nursery for many varieties of animals .  
4. In general, species diversity is high compared to the open waters of Lake 
Ontario, forested areas of Monroe County and areas in agriculture. A 
comparison of Y anty Creek to Braddock Bay suggests that the marsh areas are similar 
in species diversity and species composition if the entire marsh complexes are 
considered. ·If only the open water at Braddock Bay created after removal of the rail 
bed on the barrier beach is · considered, the diversity of plants and animals at 
Braddock Bay is lower than the entire Y anty Creek marsh complex. This conclusion 
has to be viewed with caution as equivalent data were not available pre- and post­
removal of the rail bed at Braddock Bay. 
5. Nine species of plants observed at the Y anty Creek marsh complex have received 
special status from New York State. One of the special status taxa, redroot flat 
sedge (Cyperus erythrorhizos), is listed as "rare". No mammals ,  amphibians, 
reptiles, phytoplankton, zooplankton, benthic macroinvertebrates or fish collected in 
the Y anty Creek marsh appear on the List of Endangered, Threatened and Special 
Concern Fish and Wildlife Species ofNe'rv York. 
6. Ten invasive plant species were observed. These include the moneywort 
(Lysimachia nummularia), European frog' s  bit (Hydrocharis morsus-ranae), autumn 
olive (Eleagnus umbellata), multiflora! rose (Rosa multiflora), Morrow' s  honeysuckle 
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(Lonicera moTTOlvii), black alder (Alnus glutinosa), curly leaf pondweed 
(Potamogeton cri.spus), purple loosestrife (Lythrwn salicaria), Amur maple (Acer 
ginnala), and garlic mustard (A/haria petiolata). 
7. Increment cores of shoreline trees suggest that breaches have been transient 
over the last four decades, and that perhaps the entire barrier beach has been 
moving shoreward. The issue of water levels is most germane to the subject of 
possible effects of breaching the barrier beach at Y anty Creek marsh. Great Lakes 
coastal wetland water levels may be influenced by short-period fluctuations due to 
wind tides, seiches, and harbor surges, and by long-period fluctuations related to 
variation in precipitation and runoff. Although fluctuating water levels are considered 
necessary to maintain wetland health, several post-1950 periods of increased lake 
levels in Lake Erie and Lake Ontario are associated with the destruction of wetlands 
through breaching of barrier beaches, exposing wetlands to wave "attack" and 
decreasing the area covered by emergent plants. 
IMPACT OF A BREACI-1 OF THE BARRIER BEACH 
Vegetation, Phytoplankton, Zooplankton, Benthic Invertebrates and Fish 
1. 
2. 
If the remaining unprotected barrier beach (i.e., no rip-rap) east of the 
mouth of Yanty Creek is lost to lake erosion, Yanty Creek marsh likely will 
open in much the same way as the lakeshore of Braddock Bay opened when 
the railroad line was abandoned. But, because Yanty Creek lacks the extensive 
upstream wetland resources found in Braddock Bay, it likely will become 
energetic open water, variable with water level, and erosive of adjacent woods, 
shrub and highway. A concomitant decrease in biological diversity and species 
abundance will generally occur as described in detail below. 
Breaching of the barrier beach would impact the shore, barrier forests, 
aquati[c and n1arsh vegetation, and possibly swan1p vegetation as well. A 
persistent breach would eliminate an area of barrier beach vegetation and expose 
adjacent areas to increased wave action. This could lead to a widening of the 
breach and additional loss of habitat. Not only does loss of barrier habitats 
increase with the size of the breach, but exposure of the marsh to wave energies 
also increases with the width of the breach. Because potential wave energies 
increase exponentially with water depth, exposure to wave energy will be greatly 
increased if a breach allows a substantial quantity of sediment to be scoured from 
the marsh. High wave energies cause mechanical damage to leaves and stems, 
particularly to young, growing organs. This can prevent establishment, reduce 
growth and even physically remove vegetation. Cattail (Typha) species seem 
vulnerable to high levels of exposure, and thus an extensive breach would 
probably reduce the area of emergent marsh vegetation. 
3. With erosion of the barrier beach, surface waves from Lake Ontario will 
scour sedi1nents and subrnergent and emergent vegetation out of the marsh 
2 
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4. 
5 .  
6. 
l 
and replace these substrates with the scoured cobble bottom found in the 
lake off the barrier beach. That is, undetermined portions of Y anty Creek marsh 
will become lake bottom and create a new habitat - the littoral zone of Lake 
Ontario .  The extent of this impact will depend upon the persistence and extent of 
the breach( es ), and the degree to which sediments behind the barrier beaches are 
scoured out creating deeper water. 
Breac:hing of the barrier beach that currently protects Yanty C reek marsh 
would have a major impact on phytoplankton, wetland vegetation, 
zooplankton, benthic invertebrate and fish communities. In those areas of 
Y anty Creek marsh that become the littoral zone of Lake Ontario, phytoplankton, 
zooplankton, benthic invertebrate and fish communities will develop into a 
commlunity characteristic of the littoral zone of present day Lake Ontario. For 
example, the phytoplankton community will become more diverse but less 
productive. Diatom populations are more likely to predominate and blue-green 
algae (cyanobacteria) abundance will decrease .  Where emergent and submerged 
vegetation are swept away by breaching of the barrier beach, zooplankton 
abundance and productivity will decrease within the Y anty Creek wetland. The 
benthic macroinvertebrate community will become less diverse,  particularly 
among insects that are not numerous in littoral regions of Lake Ontario. 
Compared to the littoral zone of Lake Ontario, Yanty Creek marsh provides 
the physical structure necessary for spawning and nursery habitat for many 
fishes, particularly alewife, sunfishes and basses, yellow perch and carp. 
While habitat in the "creek" proper is very good for spawning and nursery 
activities, the shallow ( < 0 .5  m) water of the "inner" and "outer" pond habitats is 
marginal for fish. Without protection of the barrier beach or rip-rap, the "creek" 
habitat of the marsh would lose most of its currently favorable structure as a 
spawning and nursery area for warm- and coolwater fish as high energy waves 
would physically damage or displace developing fish eggs and larvae. As with 
other aquatic biota, fish communities would become less diverse, less abundant 
and similar to those currently found in the littoral zone of Lake Ontario. 
The decrease in primary productivity of the Yanty Creek m arsh due to 
decre:ases in phytoplankton and emergent or submergent vegetation is of 
major concern. The high productivity of tnarshes is one of the major reasons 
why ·wetlands support such a diverse and productive assemblage of animals .  
Potentially a breach of the barrier beach will lead to , a decrease in ecosystem 
productivity that will cause a major disruption of the food web of  the marsh 
cotntnunity. Since this area serves as a nursery area for fish (e.g. , yellow perch, 
bass and alewife) that feed on zooplankton and in their early life stages and on 
zooplankton and benthic invertebrates in later life stages, ·  any reduction in 
zooplankton and benthic invertebrate abundance will decrease the ability of the 
marsh· habitat to support the next generation of forage and game fish. This effect 
will be magnified in the food web and ultimately affect local bird populations 
3 
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utilizing the Y anty Creek marsh as a nursery, feeding and staging area for 
seasonal migration across Lake Ontario.  
Amphibians, Mammals, Reptiles, Birds 
1 .  Breaching of the barrier beach and the subsequent loss of emergent 
vegetation in the Y anty Creek marsh would most likely lead to decreases in 
populations of American toads, northern leopard frogs, spring peepers, 
west�ern chorus frogs, green frogs and bullfrogs. All of these species generally 
prefer sheltered breeding sites with shallow water and moderate to dense 
vegetation cover, although northern leopard frogs may breed in relatively open 
habitats. These predictions are tempered by our lack of knowledge on the effects 
of interactions between anuran species and the limits of survey data provided in 
this report. For example, the relative abundance of both green frogs and leopard 
frogs may be affected by the presence of the larger bullfrog, which commonly 
feeds: on the smaller two species . Thus a decrease in emergent vegetation could 
lead to a large decrease in bullfrogs, which require relatively thick cover, which in 
tum might lead to an increase in green frogs and leopard frogs . In general, 
potential habitat loss and declines in local breeding populations of amphibians 
shoulld be viewed with some alarm given the global pattern of decline of many 
amphibians and declines in amphibian species richness and populations in some 
parts of the Great Lakes basin. 
2. Loss of emergent wetlands in the Yanty Creek marsh would most likely have 
a ne1�ative effect on the painted turtle, snapping turtle, and northern water 
snake. The four species of snakes, which were found in the old field community, 
would probably be unaffected. Snapping turtles prefer shallow, mud-bottomed 
waters with dense aquatic vegetation, while painted turtles occupy similar habitats 
with abundant basking sites.  Water snakes prefer sites with abundant basking sites 
and ample cover, including cattail clumps. Loss of snapping and painted turtles 
from the · Y anty Creek marsh could have profound effects on the ecosystem, as 
turtles  have a high impact on some wetlands. 
3. Most species of mammals occurring in the Yanty Creek study area probably 
would not be affected by breaching the barrier beach, because they occur in 
the successional northern hardwoods or old field-shrub habitats of the marsh 
complex. The loss of emergent vegetation, particularly cattails, would primarily 
affect muskrats, which were not common at Yanty .Creek during the study. 
Seasonally flooded habitats are frequently used by some small mammal species. 
\Vith a breach of the barrier beach at Y anty Creek marsh, short-tailed shrews and 
white-footed mice would not be able to expand their habitat use during the 
auturnn to include drier portions of the cattail marsh, as occurred in October 1 999. 
Conversely, little brown bats might be expected to increase their use of the open 
wetland following a decrease in emergent marsh vegetation, as this  species often 
hunts insects over open water and was observed only infrequently hunting over 
Y anty Creek rnarsh. 
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4. At one time or another, 26 species of birds observed at Hamlin Beach State 
Pa1rk have been on a New York list of endangered, threatened or special 
concern species. In our study, one endangered bird (Peregrine Falcon, Falco 
peregrinus ) ,  two threatened (Bald Eagle, Haliaetus leucocephalus; Pied-billed 
Grebe, Podilymbus podiceps), and 1 0  species of special concern were observed. 
The endangered Black Tern ( Chlidonias niger) nested in the emergent marsh of 
Yanty Creek until recently, but it has not been seen in several years . They do nest 
at Braddock Bay. 
5 .  Observation o f  many species of birds in most of the seven vegetative habitats 
examined in this study suggests that highly mobile and opportunistic birds 
use the Yanty Creek marsh in complex ways. For example, groups of gulls 
were observed feeding on air-borne insects apparently produced in the cattail 
section of the marsh. Also, Black-capped Chickadees (Parus atriciapillus), 
Gollden-crowned Kinglets (Regulus satrapa), Ruby-crowned Kinglets (R . 
calendula), Hermit Thrushes ( Catharus guttatus) and other species with muddy 
feathers were captured in mist nets. Supported by radar data, this suggests that 
these typically woodland and old field birds were feeding in wet, muddy areas of 
the marsh after an energy-draining flight over Lake Ontario. Thus, the relatively 
small area under study might be considered as a single, complex environmental 
uni1t used variously and differently according to the season and the energy and 
reproductive resources available to the birds. Loss of any part of the habitat may 
affect resident or migrant birds in unknown, complex or cumulative ways. All of 
this suggests that each vegetative habitat in the Y anty Creek marsh complex is 
important to maintain the current diversity of resident and migratory birds. Each 
Lake Ontario marsh, such as the one at Y anty Creek marsh, appears to be a 
unique "pitstop" for populations of small migratory birds. Besides the typical 
species associated with a wetland, feeding behavior by "non-marsh" passerines 
suggests that small passerine migrants "refuel" in the Y anty Creek marsh during 
migration. With a breach of the barrier beach and the overall reduction in bird 
foraging habitat at Yanty Creek marsh (i.e., decrease in emergent and submerged 
vegetation and fish, small mammal, amphibians and reptiles populations) ,  a local 
reduction in bird abundance and species composition would be expected . 
6 .  Although birds of environmental concern have been seen at  or over the study 
are:a, the greatest value of the Yanty Creek marsh is not as "endangered 
spe1des habitat" but rather for its unique function , as shelter and foraging 
habitat for a rich variety of migrating small birds that are increasingly 
recognized by environmental managers as a valuable economic and aesthetic 
resource. 
Impact of ]Revetments on Yanty Creek Marsh 
1 .  If the barrier beach east of the mouth of Yanty Creek is protected by a rock 
wall or similar structure, there will be a substantial impact upon the shore 
veg�etation and the barrier beach_ forests. Where the existing rock wall protects 
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the western shore, marsh and swamp species have established on and already 
cover most of the shore. Effects upon the barrier forests will be due to succession 
proceeding without the frequent interruptions of storm-caused disturbances. This 
will lead to a more continuous and closed canopy of trees, an increased coverage 
of late successional species, and probably a reduction in the total number of 
species present. 
2. An unforeseen impact of the construction of the revetment was observed at 
the southern edge of the rip-rap west of Yanty Creek's entrance to Lake 
Ontario. On the landward side of the revetment, stagnant zones of water 
containing putrefying Cladophora were present during the summer. This area 
does not support ducks observed in areas where water flows between lake and 
marsh tlhrough the revetment. This concern is tempered by two factors. The rare 
redroot sedge (Cyperus e1ythrorhizos) was observed in the same area in the moist 
sand behind the revetment. The area behind the revetment appears to be filling in 
with vegetation fairly quickly. With time, the depressions between the revetment 
and the remnants of the barrier beach will probably fill in with wetland 
vegetation. 
3. The open eastern end of the rip-rap, adjacent to Yanty Creek's entrance to 
Lake ()ntario, is washed by wave and seiche action that forces ducks, that 
formerl y nested and rested along the western bank of the marsh, to 
concentrate in the open eastern end of the 1narsh. This may subject young 
waterfowl to increased predation by Great Blue Herons. 
Recommendations 
Overview 
1. To predict the extent of n1arsh that would be ren1oved with a breach of the 
barrier beach, a study considering lake level and storm-generated waves 
using G-raphical Information Systen1 Techniques (GIS) is suggested. 
2. A revetment east of the Yanty Creek n1outh should be built to protect the 
"eastent" portion of the Yanty Creek n1arsh from erosion of the barrier 
beach. 
3. In any new revetment construction, consideration should be given to reduce 
the stagnant water that develops behind some areas of the revetment. 
Stagnant areas could be filled to allow marsh vegetation to grow, or a method to 
permit water transfer all along the rip-rap barrier could be developed. Such 
actions would provide more marsh habitat and remove an aesthetic nuisance. 
4. The )' anty Creek marsh wetland co1nplex has potential for increased 
waterfowl and rail (Family Rallidae) production by n1anagement actions. It 
appears that young rails, ducks, geese and, perhaps, Black Terns (Chlidonias 
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niger) suffer from predation by the large populations of Great Blue Herons and 
snapping turtles in the marsh. Removal of turtles with trap nets is very effective. 
Construction of large, deep potholes in mid-marsh would decrease the 
effectiveness of heron predation on young waterfowl. One or both of  these steps 
might make it possible for the endangered Black Tern, present in the mid-1 980s, 
to return to Y anty Creek marsh. 
5 .  Yanty Creek marsh is used extensively by people. Park managers will need to 
consider the "human dimension" in their plans for using and protecting the 
park. A extensive system of trails allows access via foot (and bicycle and 
motorbike) and includes observation structures and interpretive signs.  In addition, 
boaters are able to enter the marsh and creek. Canoes, j etskis, and boats up to 20 
ft long with motors were observed during this study. Too much of this kind of 
activity in the marsh will disturb wildlife in general and waterfowl in particular; 
e .g. ,  nesting Black Terns are very sensitive to waves created by boats . The beach 
east of the mouth of Y anty Creek is well used on warm summer weekends. On 
one Sunday during this study about a dozen boats were ·anchored just off the 
beach and people were picnicing, swimming and hiking along the beach. Clearly 
rip-rapping the rest of the Yanty Creek marsh beach will preclude these 
recreational activities in the future. 
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Introduction 
Y anty Creek 1marsh is part of Hamlin Beach State Park in Monroe County, New York. 
Until 1 998, the marsh was situated behind a narrow, sand and gravel barrier beach that 
was part of the shoreline of  Lake Ontario and protected the marsh from wave action. The 
narrow spit of  land that separated the marsh from the lake was receding at a rapid rate 
and had been reduced to a width of  less than 7 m in several places  (Fig. 1 ) .  There was 
concern that the barrier that protects the marsh would be breached in the near future and 
that the marsh would be destroyed. In response to the erosion of  the barrier beach, 
approximately 1 km of large rip-rap was placed over the barrier beach to armor it against 
the forces of lake erosion in 1 998 (Fig. 1 ) . 
Figure 1. Barrier beach east of the mouth of Yanty Creek showing beach erosion 
(left picture). Revetment west of the mouth of Yanty Creek built to prevent further 
erosion of th€:� barrier beach. 
Four primary objectives were addressed in this study: 
1 .  To undertake a survey of  the biological resources of Yanty Creek. 
2 .  To compare relative abundance and species richness  of phytoplankton, 
zooplankton, benthic macroinvertebrates, fish, amphibians, reptiles, birds, 
mammtals and plants in Yanty Creek marsh and adjacent areas to literature on 
other e�mbayments and wetlands in the Great Lakes region. 
3.  To predict the types of  changes that may occur in the biological diversity of Yanty 
Creek marsh should the barrier beach be breached. 
4. To write a final report that compiles new and existing information on the spec ies 
and communities of  Yanty Creek marsh and emphasizes elements of concern to 
the NYS Natural Heritage Program such as rare plants and communities, 
significant plants and communities for animal species, plants and communities 
likely to be impacted by breaching of the barrier beach, and invasive exotic 
species. 
8 
l'i l ; 
I 
II 
11 J
1' '.,,· ;i 
IJ l �
• >'' E � 
I 
I� > 
I 
I 
I 
I 
Comparisons to other sites on Lake Ontario and elsewhere were based only on existing 
literature or unpublished data collected by the principal investigators that was 
fragmentary and compromised by differences in sampling methodology and effort. 
Together, our survey of Yanty Creek marsh and the literature review were used to: 1 )  
compare the marsh to other wetlands that have been studied, 2) assess its b iodiversity as 
high, moderate or low relative to other wetlands, 3)  Evaluate threats posed by invasive 
exotic species and breaching of the barrier beach, and 4) make recommendations for 
managing the marsh. 
Methods 
Vegetation 
Vascular plant diversity was described through a site survey and data collected in 
vegetation plots . The site survey was used to produce a species checklist, and to 
determine the vegetation types present. Except for aquatic areas and the lowest elevation 
marshes, the entire study area was crossed at intervals of less than 30  m. All vascular 
plant species encountered were either noted or collected for later identification, and the 
vegetation type they were growing in was recorded. Taxonomic nomenclature followed 
Gleason and Cronquist ( 1 99 1 ) .  The legal status of each taxon was checked against the list 
in Mitchell (2000). Regional lists of invasive species by White et a!. ( 1 993)  and Young 
( 1 996) were used to identify invasive species. Vegetation types were based on the 
classification of Reschke ( 1 990). Also, to obtain a better understanding of shoreline 
dynamics, shoreline trees were cored and their growth history reconstructed. 
The vegetation survey was conducted in late summer/fall 1 999 and spring/early summer 
2000. In 1 999,  the survey concentrated on wetland habitats due to the large number of 
late-flowering species and was conducted on August 1 3 ,  27, 29 and September 1 2, 23  and 
24. In 2000, it concentrated on upland habitats and swamps, and was conducted on April 
30,  May 9, 2 1 ,  25 and 3 1 , and June 1 -3 ,  8 and 1 0  . 
For each vegetation type occurring in patches > 0 . 1 ha, plot data were collected to 
document vegetation structure. Within representative patches, 1 ,  1 0, 1 00 and 1 000  m2 
plots were randomly located. Within plots, the abundance of each species was visually 
estimated and recorded by cover class: < 1 ,  1 -5 ,  5-25 , 25-50, 50-75,  75-95 or 95- 1 00% of 
plot covered by the species. Data were collected in plots spanning four orders of 
magnitude so that comparisons of vegetation structure could be made at several scales, 
avoiding the limitations (and potential misleading results) of apalyses based on a single 
size of sampling unit. 
, 
Plot data was used to quantify the species density (number of species/area = species 
richness), equitability (similarity of abundance values) and diversity (a weighted­
combination of richness and equitability) of the vegetation types, and the internal 
heterogeneity within them. Diversity was calculated using Shannon's  index H which is 
l:pJn(pi), wilth Pi the proportional abundance of a taxon (Hayek and Buzas 1 997). 
Equitability was calculated through Pielou' s index J which is H/lnS, with S being the 
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number of taxa (Hayek and Buzas 1 997). Also, to evaluate heterogeneity at scales of 1 -
1 000 m2 and to account for the effect o f  scale o n  calculations o f  species density, 
equitability and diversity, regression lines were plotted with plot area as the independent 
variable and species density, equitability and diversity as the dependent variables . When 
these regression lines have steeper slopes, heterogeneity in vegetation structure and 
composition is greater. 
To gain additional information on the history of shoreline forests, increment cores 
(Stokes and Smiley 1 968) were collected from eleven trees haphazardly selected along 
the barrier beach east of the mouth of Yanty Creek. These trees were cored at 3 0  em 
height. Cores were sanded with successively finer sand papers (to grit 600) so that 
individual xylem cells could be distinguished clearly. Rings were counted while viewing 
the core through a dissecting scope at 1 0-30X. For cores missing the pith, the radius of 
curvature of the core ' s  innermost rings was used to determine the distance to the center of 
the pith, and the average width of the three inner rings was used to estimate the number 
of missing rings. If cores did not pass within 2 em of the pith, the tree was re-cored. 
Aquatic Biota 
General: Aquatic biota (phytoplankton, zooplankton, benthic macroinvertebrates ,  fish) 
were collected on the same dates in the spring (June 8, 2000), summer (August 20, 1 999) 
and fall (October 9, 1 999). Samples were collected from three locations in the marsh 
(Figure 2): 1) Yanty Creek south of the marsh and north of the Lake Ontario State 
Parkway, 2) The "outer pond" south of the barrier beach where the creek enters Lake 
Ontario and north of the creek' s entry into the marsh, and 3) The "inner pond" or an arm 
of the outer pond extending westward toward Hamlin Beach State Park. In October, the 
lake Ontario 
/ 
YB 
YA and YB = Amphibian 
listening sites 
• Aquatic sampling site 
F'igure 2. Yanty Creek marsh aquatic sampling sites and amphibian listening s ites. 
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inner pond was dry and no aquatic sampling was conducted there. 
Phytoplankton: Phytoplankton samples ( 1 00 mL) were taken just below the surface in 
the creek and inner and outer ponds, then immediately preserved with 1 0  mL of 
gluteraldehyde. Phytoplankton enumeration and identifications were to the species level 
using the settling chamber procedure (Utermohl 1 958) at 500x. Each cell in a filament or 
colony was counted as an individual organism 
Zooplankton: Within the Yanty Creek marsh complex, zooplankton samples were 
collected frorn the following habitats in the creek and inner and outer ponds : open water, 
submergent vegetation, and emergent vegetation. With the exception of emergent 
vegetation, a 1 2 .0  L Plexiglass Schindler trap (35-J-Lm mesh net) (Schindler 1 969) was 
used for sampling. Due to shallow water conditions (< 0 .5  m) and dense vegetation, the 
Schindler trap was not appropriate for sampling in emergent vegetation. Sampling in this 
habitat was accomplished using a Plexiglass tube ( 14.7  em wide x 1 12 em long) rapidly 
lowered around and between cattails (Typha spp.). A rubber cap was used to seal the top 
of the tube, and the tube was lifted slightly off the substrate so that the cattail stem could 
be cut quickly with garden pruning shears or a knife. The water in the plexiglass tube was 
filtered through a Likens-Gilbert filter ( 1 970) equipped with a 35um mesh net. The cattail 
was carefully washed down with a squirt bottle to remove any zooplankton left on it into 
the Likens-Grilbert filter. After filtering through a net, all zooplankton samples were 
transferred to 250 mL sample bottles and preserved with 3 mL of 5% buffered formalin 
per 1 00 mL of sample. 
Adult Crustacea and most Rotifera were identified to species using Pennak (1989), Balcer 
et al. ( 1 984) and Sternberger ( 1 979). Because of the small volume collected, each sample 
was entirely enumerated. Aliquots of each sample were poured into sedimentation 
chambers and allowed to settle for at least two hours per centimeter of sample in the 
sedimentation chamber. Enumeration was accomplished with a Wild-Heerbrugg inverted 
microscope at 1 OOx magnification. 
Benthic Macroinvertebrates: Benthic macroinvertebrates were collected using three 
methods: 1 )  Ekman dredge grabs of soft bottom sediments, 2) D-ring dip net sweeps 
through emergent and submergent aquatic vegetation, and 3) Multi-plate samplers set for 
5 weeks in the water column (Bode et al. 1 996). Samples were preserved in 4% formalin 
in the field. After 24-48 hours, samples were strained and transferred to a 70% ethanol 
and rose bengal dye solution. After two weeks, samples were spread on white plastic pans 
and pink-stained organisms were removed from debris .  Subs�quently, organisms were 
identified to the lowest practicable taxonomic level using standard taxonomic keys 
(Pennak 1 989 ,  Peckarsky et al. 1 996, Merritt and Cummins 1 996). 
The Hilsenhoff (a combined measure of pollution tolerance and abundance of taxa 
collected), NCO (the number of non-chironomid/oligochaete taxa) and EPT (the number 
of insect taxa in orders Ephemeroptera, Plecoptera and Trichoptera) biotic indices were 
calculated for the vegetation habitats in the inner and outer ponds and in Y anty Creek 
according to Bode et a/. ( 1 996) . Species richness (number of taxa collected) was 
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calculated for all habitats (mud, vegetation, water column). These values were compared 
to norms for invertebrates collected by dip nets in slow moving streams with sandy 
substrates in New York (Bode et a!. 1 996) to evaluate the health of the benthic 
macroinvertebrate communities found in vegetated habitats in the Yanty Creek marsh. 
Fish: Fish were sampled by electrofishing and hoop nets (Murphy and Willis 1 996).  Two 
20 min electro fishing runs with a pontoon boat were conducted in each of the outer pond 
and creek habitats in each season. In August of 1 999 and June of 2000, when water levels 
permitted, t\vo 20 min runs were done in the inner pond (Figure 2). Fish were kept alive 
in a holding tank, then identified, measured to the nearest millimeter total length, and 
released alive into the marsh. Two hoop nets with 2 .5  em mesh were set overnight, one in 
the middle of the outer pond and one at the junction of Yanty Creek and the inner and 
outer ponds (Figure 2). Fish were removed from the nets in the morning, identified, 
measured to the nearest millimeter total length, and released alive into the marsh. For 
safety reasons, the muck bottom of the marsh precluded sampling for edge species by 
backpack electro-fishing or with beach seines. 
Terrestrial Fauna 
Herpetofauna--Amphibians : Surveys used standardized methods (Heyer et al. 1 994, 
Chabot and Helferty 1 995) to assess species richness and relative abundance. Audio 
surveys were conducted for anuran species (frogs and toads) that call nocturnally during 
their breeding seasons, using the protocol developed by the Long Point B ird Observatory 
marsh Monitoring Program (Chabot and Helferty 1 995) .  Unlimited radius, fixed audio 
survey points were established at each survey site, two at Y anty Creek and two in the 
Braddock Bay area. The Y anty Creek points were located at the observation deck along 
the Yanty Creek Nature Trail (Point YA, Figures 2 and 3) ,  and approximately 200 m west 
of the Auxiliary Coast Guard Station (Point YB, Figure 2 and 3) .  The points in the 
Braddock Bay area were located on the west side of Long Pond, about 0 .  7 km northeast 
of the Lake Ontario State Parkway (Point BA, Figure 3 ), and along Hincher Road at the 
YA, YB, BA, BB =amphibian 
listening sites 
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Figure 3. A1mphibian listening sites at Yanty Creek, Braddock Bay and Long Pond 
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south end of Braddock Bay (Point BB, Figure 3) .  Two surveys were conducted at each 
point (n = 4) during each of three sampling periods : April 1 5-30, May 1 5-30, and June 
1 5-30 (Chabot and Helferty 1 995) .  Non-lethal aquatic funnel traps (Richter 1 995) were 
used to sample wetland breeding amphibians in Yanty Creek marsh only. 
Reptiles : Because audio surveys do not detect non-vocal species, visual encounter 
surveys (VES) were used at Yanty Creek to detect non-calling amphibians (salamanders) 
and reptiles (Heyer et al. 1 994). VES quadrats ( 1 0 m X 1 0 m) were established in upland 
habitats. To facilitate comparisons among habitats, visual encounter surveys were 
standardized on a time per unit area basis (Heyer et al. 1 994 ) .  Aquatic turtles also were 
captured during fish surveys of Y anty Creek. 
Mammals: All mammals captured were identified to species, sexed, aged, weighed, and 
assessed for reproductive condition. Mammals, such as weasels, were identified by 
tracks, signs or direct observations (Wilson et al. 1 996). All surveys involved non-lethal 
methods. Surveys for terrestrial mammals were conducted during October 1 999 and 
between May-July 2000, while bat surveys were conducted in late June and early July 
2000, after m.igrants had passed through the area and only breeding species remained. 
Small Rodents: Rodents were lived-trapped in small, metal Sherman box traps (30 x 7.5 x 
6 .5  em) baited with rolled oats and provided with a wad of polyester batting to keep the 
animals warna while they were in the traps (Wilson et al. 1 996). Traps were placed at 1 5-
meter intervals in grids that varied in size, depending upon configuration of  the habitat. 
Trapping grids were established in each major habitat type, including old field, second­
growth deciduous forest, cattail marsh (when dry enough), and along the wooded beach 
strand west of the Auxiliary Coast Guard Station (Figures 1 and 2). Grids contained 
approximately 60 traps, except for the beach strand area. Trap locations were marked 
with small pieces of blue surveyor's flagging to facilitate relocating the traps ;  all flagging 
was removed after trapping. All traps were placed out of sight of established trails .  Traps 
were set each evening, checked and triggered the following morning, and run for three or 
four consecutive nights at each location. 
Insectivores :  Because shrews are noteasily captured in box traps (Kurta 1 995,  Wilson et 
al. 1996), pitfall traps were used to survey shrews in the area. The pitfall traps consisted 
of small plastic buckets (approximately 1 0  em in diameter and 3 0  em deep) buried flush 
with the ground. Approximately 30  pitfall traps were placed in each grid of metal box 
traps. To reduce potential mortality of shrews, small amounts of fish were placed in the 
pitfall traps ('Yunger et al. 1 992). 
Bats : Surveying flying bats presents special difficulties (Wilson et al. 1 996) .  This part of 
the mammal survey relied on the skill of Ms. Martha Zettel, a local expert on bats.  She 
used a combination of an ultrasonic bat detector and recorder (Anabat II), plus limited 
mist netting (Wilson et al. 1 996), to survey the breeding bat fauna of the area .  
Birds: Inforrnation about migratory, resident and visitor birds was collected in  two ways: 
1) From 26 tnist nets set daily by David Bonter (SUNY ESF and Braddock Bay Bird 
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Observatory, Inc.) from April 26 to May 29 and September 3 to October 1 0, 1 999 and 2) 
By visual observations with binoculars from vantage points throughout the study area 
during Septenrrber and October 1 999 and April, May and July 2000. Birds were surveyed 
in seven vegetation community types: emergent marsh, wooded swamp, old field­
shrubland, mature hardwood forest, successional northern hardwood forest, conifer 
plantation, and cobble/sand shore. Mist nets, checked every half-hour during daylight 
hours, captured smaller birds (Blue Jay size or less) flying less than 6 ft above the 
ground. They were set only in the emergent marsh, old field-shrubland, mature hardwood 
forest and successional northern hardwood communities. 
Birds, including fly-overs at heights greater than 6 ft, were visually surveyed with 
binoculars in three ways : 1 )  Walking through the swamp, woodland (conifer and 
hardwood) and old field-shrub communities and stopping at 50 m intervals to observe for 
1 5  min, 2) Observing at overlooks in the marsh and shore communities for 60  min and 3)  
By canoe on open water areas in the summer. The walking routes were: 1 )  Westerly 
along the lakeshore from Hamlin Beach State Park's  eastern edge to Yanty Creek, 2) 
Easterly from the mature hardwood community along the lakeshore to Y anty Creek, 3) 
Along the nature trail, 4) Northerly into the swamp woodland at 200 m intervals from a 
baseline westerly from the park border along the Lake Ontario State Parkway, and 5) 
Easterly from, the park traffic circle near the entrance through the old field/shrubland 
complex (Figure 2).  Mist netting data (shared by David Bonter, Braddock Bay Bird 
Observatory, Inc.) also was used to identify birds using the Yanty Creek marsh area. 
Result and Discussion 
Vegetation 
Special Status Taxa: At least 295 species of vascular plants are present within the study 
area (Appendix A- 1 ) .  This represents nearly one third of Monroe County' s  flora (Bobear 
and Coleman 1 995).  None of the species are listed as threatened or endangered by the 
Federal or state governments. However, nine taxa at Yanty Creek marsh have received 
special status from New York State (Table A- 1 ). 
One of the special status taxa, redroot flat sedge ( Cyperus erythrorhizos ), is listed as 
"rare" .  It occurs in the ·shore habitat, but only in open areas of moist sand behind the 
stone breakwater. This area is filling in with willow saplings and cattails, and it is 
unlikely that Cyperus erythrorhizos will persist on this site. However, its appearance 
behind the breakwater in 1 999 demonstrates the availability of propagules, probably from 
a soil seed bank along the shore (Keddy and Reznicek 1 982, Keddy and Reznicek 1 98 6) .  
The other eight taxa are listed as  "vulnerable" . The State considers vulnerable taxa as 
likely to become threatened in the near future if causal forces continue unchecked. The 
State does not specify the "causal forces" impacting vulnerable taxa. In the study area, 
these taxa are primarily ferns and spring wildflowers restricted to the mature patch of 
forest in the northwest comer of the study area (Appendix A2-d) . However, two species, 
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winter berry (!lex verticillata) and marsh-fern ( Thelypteris palustris ) , occur within the 
study area's  S\vamp vegetation (Appendix A-2g). 
Habitat Types : At least 12 of Reschkes ' ( 1990) vegetation types are present within the 
study area. However, several do not exist as discrete patches > 1 ha. Human-maintained 
trails, a habitat type in Reschke' s  classification, exist as small inclusions within other 
habitats. Three pairs of vegetation types are finely intermeshed: shrub and tree dominated 
swamps, deep and shallow emergent marsh, and cobble and sand shore. Also, some 
patches of swamp and forest could be assigned to either of two types: silver maple-ash or 
red maple-hardwood swamp, and beech-maple or maple-basswood forest. Therefore, for 
description of species' habitats and collection of plot data, the 12 vegetation types within 
the study area were condensed into 8 broader categories: old field and successional 
shrubland, successional northern hardwoods, pine plantation, mature northern hardwoods, 
swamp (includes shrub and tree dominated types), marsh (includes deep and shallow), 
shore (includes cobble and sand) and aquatic vegetation (Appendices A-2a-h). 
Terrestial Plants 
Old Field-Shrub: The old field and successional shrubland (Appendix A-2a) has a 
herbaceous layer \.vith scattered shrubs and occasional trees. The herbaceous layer is 
dominated by Canada goldenrod (Solidago canadensis) and Kentucky bluegrass (Poa 
pratensis ) . Other abundant herbaceous species include bush goldenrod (Euthamnia 
graminifolia)., asters (Aster ericoides and A.  · novae-angliae), common milkweed 
(Asclepias syriaca ) , Queen Anne' s  lace (Daucus carota) and hair vetch ( Vi cia villosa ) . 
Shrubs and saplings form a continuous ring around the perimeter, and a number of shrub 
"islands" are dispersed throughout the old field and successional shrubland habitat. The 
most abundant species are dogwoods (Corn us sericea and C. racemosa) and several 
introduced species :  autumn olive (Eleagnus umbellata), multiflora! rose (Rosa 
multiflora), l'v1orrow's  honeysuckle (Lonicera morrowii), black alder (Alnus glutinosa) 
and Amur maple (Acer ginnala). All five are considered invasive within the region. 
The old field has a moderate diversity of vascular plants . Despite having primarily just 
one or two layers of vegetation, species density and diversity approached that of forested 
habitats (Table A-2). The old field' s diversity/log(area) slope of 0.23 also indicates 
heterogeneity and complexity comparable to the successional forests, and greater than the 
marsh and pine plantation habitats. Overall, 64 species were found in the old field of 
which 2 1  were not found in any other habitat. In western Monroe County, this vegetation 
type is widespread, and the study area's old field is typical in structure and species 
composition for the region. The only unusual feature is the population of Acer ginnala, an 
introduced ornamental that rarely naturalizes within western New York. 
Successional Hardwood: In the western and southern portions of the study area are 
successional northern hardwood forests (Appendix A-2b ) . These former marsh areas 
were filled during the 201h century and have relatively high elevations (Lu Engineers 
1997). Nonetheless, these are very mesic (wet soil) forests . Most contain low-lying areas 
or intermittently inundated swales, and some intergrade with swamps, particularly in the 
southern portion of the study area. The most abundant trees are green ash (Fraxinus 
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pennsylvanica) and the introduced black alder (Alnus glutinosa) both of  which form 
several dense nearly monospecific stands. In mixed stands, cottonwood (Populus 
deltoides), quaking aspen (P. tremuloides), silver maple (Acer saccharinum) and box­
elder (Acer negundo) also are common. Where the canopy of these taller trees is open, 
smaller trees and shrubs form a dense understory. The abundant woody species in this 
understory are Morrow's  honeysuckle (Lonicera morrowii), sheep berry (Viburnum 
lentago ) , staghorn sumac (Rhus typhina), black elderberry (Sambucus canadensis), and 
red osier dogwood (Cornus sericea) .  Beneath openings in the tree canopy, frost grape 
( Vitis riparia) ,  wild raspberry (Rubus idaeus) and blackberries (R. allegheniensis and R. 
laciniatus) scramble over the shrubs and small trees forming nearly impenetrable 
thickets. The herbaceous layer varies widely in cover and the most abundant herbs are 
species of avens ( Geum aleppicum and G. canadense ) , spotted jewelweed (Impatiens 
capensis), lined aster (Aster lanceolatus), and the introduced garlic mustard (Alliaria 
petiolata ) .  Invasive exotics are abundant within all three layers of the young successional 
forests : Alnus glutinosa within the tree layer, Lonicera morrowii within the shrub layer, 
and Alliaria petiolata within the herbaceous . 
Although some dense stands of Alnus are low in diversity, overall, the successional 
forests have an intermediate level of plant diversity relative to the other vegetation types 
within the study area (Table A-2). Species density and diversity are comparable to the 
successional old field but somewhat lower than swamp and mature forest vegetation. The 
diversity/log(area) slope is low indicating that these forests have a relatively 
homogeneous structure at scales of 1 - 1 000m2 . However, because successional forests 
occupy a large portion of the study area, a large number of species, 1 08 ,  are found within 
them. Interestingly, just 1 3  of these 108 species are restricted to successional forests . 
Most of the other 95 species are also found within swamps, old fields or mature forests. 
Northern successional forest is an abundant habitat type in western Monroe County. For 
this region, the distinctive features of the study area' s successional forests include 
dominance by the introduced Alnus glutinosa, a population of the introduced Rubus 
laciniatus (an evergreen blackberry), and a relatively high number of shrub and woody 
vine species (35 taxa) . The high number of shrub and Iiana species partially may be  due 
to proximity to both old fields and swamps because a number of these species are more 
abundant in one of those habitats. No special status plant species occur in the 
successional northern forests . 
Conifer Stand: In the southwestern portion of the study area is a planted stand of white 
pine (Pinus strobus). This vegetation type has a low diversity of plants (Appendix A-2c). 
Besides Pinus strobus, few other trees are in the canopy and . the understory shrub and 
herb layers are sparse ( < 10  % cover). Species density, diversity and the diversity/ 
log(area) slope were all low (Table A-2).  As a result of its low diversity and l imited 
extent (less than 1 ha), just 24 species were found within the pine plantation. Western 
Monroe County contains a -number of similar plantations. In fact small · p lantations of 
pines, primarily red pine (Pinus resinosa), white pine (P. strobus) or Scotch pine (P. 
sylvestris), are found throughout the Lake Plain region of western New York and account 
for 2-3 % of forested land (Alerich and Drake 1 995). The study area' s pine plantation has 
no regionally distinctive features. 
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Mature Hardwood: In the northwest portion of the study area is a mature forest 
dominated by beech (Fagus grandifolia) and sugar maple (Acer saccharum). This forest 
(Appendix A.-2d) was approaching maturity in the 1 930's  (Shanks 1 938 )  and is now 
approaching an old growth structure. It contains a wide range of tree sizes and some 
coarse woody debris. The tree canopy contains 14 species in under a hectare of land. The 
understory possesses a rich assemblage of herbs and ferns, several of  which have 
received special status from the state of New York (Table A- 1 ) .  Species density, diversity 
and the diversity/log( area) slope are all high (Table A-2). Though of limited area (< 1 
ha), this vegetation type contains at least 64 species including 3 0  species not present 
any of the other vegetation types. Within western Monroe County, mature forests are a 
relatively uncommon vegetation type. Earlier in this century, less than a tenth of the land 
was forested and since then most forest remnants in western Monroe County have been 
logged (Hunter, unpublished data) . For the region, distinctive features of the study area's 
mature forest include the presence of hemlock (Tsuga canadensis) and sweet birch 
(Betula lenta) .  In the Lake Plain region of western New York, Tsuga is uncommon in 
forest remnants (Shanks 1 966) and in the more recently established northern successional 
forests (Alderich and Drake 1995) .  In western New York, Betula lenta is at its northern 
range limit and relatively uncommon. 
Wetland and Aquatic Vegetation: There is great interest and concern regarding the 
conservation of wetland vegetation along the Great Lakes (Chow-Fraser and Albert 
1 999). Thus , although the Yanty Creek marsh has no special legal status beyond that 
afforded N e·w York wetlands in general, all Great Lakes wetlands should be  considered 
regionally significant vegetation. Great Lakes coastal wetlands vary in their hydrologic 
connection to the lakes and in geomorphology. They include open embayments, lagoons 
protected by barrier beaches, and deltas with multiple channels, islands and abandoned 
meanders (Chow-Fraser and Albert 1 999, Herndendorf 1 992).  The study area has a 
lagoon behind a barrier beach. Its wetland vegetation types include aquatic vegetation 
(submerged and _floating), emergent marsh, swamps and the shore of the barrier beach. 
Submerged Vegetation: Open water occupies the study area' s  lowest elevations. This 
zone is less: than 2 m deep and has submerged and floating vegetation throughout. 
However, submerged vegetation is sparse where depths are > 1 m. Within submerged 
vegetation, species density was low, equitability moderate and diversity somewhat low 
relative to the other vegetation types (Table A-2). Also, despite occupying a moderate 
portion of the study area, submerged vegetation contained just 1 6  of the 295 species 
within the study area. Submerged vegetation (Appendix A-2e) ranges in cover from 
nearly absent to a dense mat completely covering the bottom. Species are very locally 
distributed v1ith a dominant in one area absent from adjacent patches. Both species 
composition and cover vary seasonally and annually. The most abundant submerged 
species are common water-weed (Elodea canadensis), coontail (Ceratophyllum 
demersum ) ,  water-milfoil (Myriophyllum verticillatum) and the introduced curly 
pondweed (Potamogeton crispus) . Potamogeton crispus is considered invasive in the 
region as is European frog's bit (Hydrocharis morsus...:ranae) which is also present in the 
study area. These are common species in the region, as are the other submerged aquatic 
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plants within the study area (Forest 1 996). Floating aquatic plants are abundant in still 
water and along the transition from open water to emergent marsh. Common duckweed 
(Lemna minor), great duckweed (Spirodella polyrhiza) and star duckweed (Lemna 
trisulca) are the most abundant, but water meals ( Woljjia columbiana and W. punctata) 
are also found throughout. Although these are all common species in western New York, 
they represent most of the region' s  floating aquatic plants, and the assen1blage at Y anty 
marsh is relatively diverse. In other nearby marshes along Lake Ontario, Lemna minor is 
much more abundant than the other species, most of which are of low abundance or are 
absent (Bernard and Seischab 1 99 1 ,  Hunter et a!. 2000). 
Emergent Marsh: The emergent marsh vegetation (Appendix A-2f) has one to three 
layers of herbaceous plants. Common cattail (Typha latifolia) dominates the upper layer 
and forms a closed canopy nearly 3 m high. Beneath the cattails is a discontinuous layer 
0 .5-2 m high that covers < 20 % of the area. Within this understory, the most widespread 
and abundant species are touch-me-not (Impatiens capensis), water horehound (Lycopus 
europaeus), skullcap (Scutellaria galericulata) and bedstraws (Galium palustre and G. 
tinctorium). The invasive purple loosestrife (Lythrum salicaria) is also present at 
scattered locations but is not a local dominant yet. At lower elevations, where the soil 
surface remains submerged or saturated, floating aquatics form an additional layer with 
Lemna minor the prin1ary species .  At the transition from marsh to open water, several 
additional species are abundant (such as arrow-head, Sagittaria latifolia) and form a 
conspicuous lower border. The marsh is a low diversity habitat where most of  the 
biomass is concentrated in a single species, Typha latifolia. Species density, diversity and 
the diversity/log(area) slope are all the lowest within the study area (Table A-2),  and 
despite occupying a large portion of the study area, marsh vegetation contained just 3 1  of 
the 295 species within the study area. 
Swamp: Along the upper margins of the marsh are swamps (shrub or tree dominated 
wetland vegetation). The general distribution of these swamps is that a thin band (3-20 m 
wide) of scrubby shrubs border the marsh and then give way to a broader band of tree­
dominated vegetation. However, the transition from marsh to tree-dominated swamp is 
quite variable; the shrub scrub may be absent, trees may form a discontinuous canopy 
over a layer of shrubs, and some marsh vegetation may extend into the swamps. In shrub 
dominated areas, several species are abundant and widespread (Appendix A-2g), 
including hazel alder (Alnus incana), buttonbush (Cephalanthus occidentalis), red osier 
dogwood (Cornus sericea), swamp rose (Rosa palustris) and winterberry (flex 
verticillata) . In tree-dominated areas (Appendix A-2g), by far the most abundant species 
is Pennsylvania ash (Fraxinus pennsylvanica) with silver m�ple (Acer saccharinum), 
box-elder (Acer negundo) and black alder (Alnus glutinosa) frequently present. The 
invasive species Lonicera morrowii and Alnus glutinosa have only a scattered 
distribution :in the higher elevation swamps. However, the invasive moneywort 
(Lysimachia nummularia) is locally a dominant within the herbaceous layer and is 
present in swamp vegetation throughout the full range of elevations. 
The swamps are diverse and varied habitats (Table A-2) .  For example, in 1 0  m2 p lots, 
species number ranged from 9 to 1 9  and diversity from 1 .2 to 2 .2 .  Diversity was highest 
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where a discontinuous tree layer allowed a moderate cover of both shrubs and herbs, and 
diversity was lowest in areas beneath closed canopies of Fraxinus pennsylvanica. On 
average, species density and the diversity/log( area) slope were intermediate and diversity 
was high relative to other vegetation types within the study area. Overall, 1 05 species 
were found in the study area's  swamps, but 80 of these were also found in other habitats 
reflecting the transitional position of swamps between the marsh and upland habitats . In 
western Monroe County, swamps are a common vegetation type. However, most are 
entirely tree dominated. The most extensive shrub scrub areas are, like this site, along the 
shoreline of Lake Ontario .  Although there have been no comparative studies, these Great 
Lake wetlands probably differ in species composition from inland sites due to differences 
in hydrology and microclimate. 
Shore-Beach: Of wetland vegetation types along Lake Ontario, shore vegetation is 
particularly limited due to development and protection of the coastline. Vegetation along 
the barrier beach (Appendix A-2h) can be broken into two zones : the immediate shore 
and a shoreline forest. The immediate shore is primarily sand, although cobbles are 
frequent higher up. This shore is scoured by ice in winter and swept by waves during 
storms. Vegetation is sparse ( <5% cover) and consists of "weedy" species . Most of these 
species are introduced weeds (including the invasive Lythrum salicaria), but some are 
characteristic of Great Lakes beaches.  For example, scattered individuals of  shore-rocket 
( Cakile edentula) grow along the shore. This species is an annual effectively dispersed by 
water and distributed along North America's  Pacific, Atlantic and Great Lake beaches 
(Gleason and Cronquist 1 99 1  ) .  
Behind the newly constructed breakwater, the beach vegetation is changing rapidly. A 
number of species have established and a complete layer of vegetation is forming. These 
species include not only those characteristic of the shore but also species more typical of 
marshes and forests . The composition of the vegetation is very patchy and as a result 
species density and diversity are comparable to the more diverse habitats . At the lowest 
elevations, a strip of marsh has formed and is dominated by Typha latifolia. Higher up 
abundant species include willows (Salix spp.)  and a variety of upland weeds . In 1 999 ,  the 
cover in 1 m2 plots averaged 44 ± 1 3  % and plant height averaged 5 1  ± 1 8  em (Table A-
2). Howeverj, most of the abundant species are rhizomatous perennials and there was a 
high density of tree seedlings ( 1 62 ± 72 m-2) ;  therefore, cover and height will change 
rapidly in the next few years. 
The forests along the barrier beach east of Yanty Creek' s entry to Lake Ontario are 
particularly varied in their structure. Some patches are relatively mature and some are 
essentially upland forests, but most are young swamps .  Few trees are large, most are 
early successional species, and many are visibly damaged near the base of  their trunks. 
This damage appears to be due to abrasion or repeated forceful collisions. Increment 
cores revealed that the trees along the barrier beach are indeed young with an average age 
of 28  ± 4 years (N = 1 1  trees) . Along the increment cores, each of these trees had scars 
left by wounding of the wood (nearly four wounds per tree on average) . These scars were 
far more frequent than on typical cores. Considering the location of these trees and the 
damage to the exterior of their trunks, the frequent scarring is likely due to storm borne 
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rocks and debris. These wounds were formed throughout the last 40 years at a similar rate 
from decade to decade. 
Aquatic Biota 
Special Status Aquatic Taxa: No phytoplankton, zooplankton, benthic macroinvertebrates 
or fish collected in the Yanty Creek marsh appear on the New York list of endangered, 
threatened or special concern species (Department of Environmental Conservation 
2000a), nor 'Were any species on the list expected to be found in the study area, (Haynes, 
unpublished data). 
Phytoplankton: Eighty-nine species of phytoplankton were identified in the Yanty Creek 
marsh during the study period. The Divisions Bacillariophyta, the diatoms (34 species), 
and Chlorophyta, the green algae (33 species), were the most diverse taxa, but the blue­
green algae (Division Cyanophyta) were the dominant group of phytoplankton 
accounting for over 60% of total phytoplankton abundance at every site during each 
season sampled (Appendices B- 1 ,  B-2, B-3).  Considering all habitats, phytoplankton 
abundance ranged from 2,659 to 66,332 cells/mL (Table B- 1 ) .  Average cell abundance 
for the three habitats sampled ("creek," "inner pond," "outer pond") was highest in June 
(54,792 cells/mL) and lowest in October (20,720 cells/mL). Average cell abundance for 
the study period was highest in the "outer pond" ( 49,688 cells/mL) followed by the 
"creek" site (30,879 cells/mL) and the "inner pond" (22,973 cells/mL) (Table B- 1 ) .  
In  June, phytoplankton taxa were evenly represented in  the three habitats (evenness range 
= 0 .493 to 0 .576) with a similar species richness (range = 33-35 species) (Table B- 1 ) . In 
August, dorrtinance was concentrated in fewer taxa at the "inner" and "outer pond" 
habitats (evenness <0.25 1 ). At the "creek" site, evenness in August was similar to the 
June and October phytoplankton communities . In general, non-motile blue-green algae 
with a size of less than 1 J.!m, Synechococcus, and Dactylococcopsis irregularis were the 
dominant taxa o� Cyanophyta observed. Cryptomonas erosa and Rhodomonas minuta 
were the dorninant Cryptophyta throughout the sampling period. Cyclotella atomus, a 
diatom, and Stichococcus bacillaris, a green alga, were prevalent in June. No other 
species was dominant or prevalent in August and October (Appendices B- 1 ,  B -2, B-3) .  
A comparison of phytoplankton from various habitats at  Yanty Creek to Lake Ontario, 
the Oswego River and Oswego Harbor indicates a lack of similarity between these 
communities .. This is not surprising in that the Oswego River is a major river with high 
velocity and now compared to the low velocity and low flow of Yanty Creek. Dominance 
of taxa is concentrated (i .e . ,  not evenly distributed) in the Oswego River (evenness = 0 .22 
- 0 .3 1 )  compared to the "creek" site at Yanty Creek (evenness = 0 .42- 0 .58)  (Makarewicz 
1 985 ,  1 987). Although blue-green algae are predominant in both bodies of water, diatoms 
were relatively more abundant in the Oswego River (>24% of the abundance) 
phytoplankton community (Makarewicz 1 985 ,  1 987) compared to the "creek" site at 
Yanty Creek (<2% of the abundance). 
No Lake Ontario data are available for comparison to the "pond" sites in Yanty Creek 
during the month of June. In August, comparison of the "nearshore" of Lake Ontario and 
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Oswego Harbor (Makarewicz 1 987) to the Yanty Creek "ponds" suggests that dominance 
is concentrated in fewer species in the Y anty Creek ponds - mostly in species of blue­
green algae. In Oswego Harbor and Lake Ontario, taxa were more evenly distributed with 
diatoms more predominant than at Y anty Creek. Abundance in the "ponds" tended to be 
higher than Lake Ontario and Oswego Harbor suggesting a higher productivity at these 
sites. By October, abundance, species composition and evenness of the communities were 
similar among the "ponds at Yanty Creek, the near-shore of Lake Ontario and Oswego 
Harbor (Makarewicz 1 987) .  · 
Zooplankton: Twenty-seven species of zooplankton were identified in the Yanty Creek 
marsh during the study period. The Rotifera comprised the largest number of species 
( 1 4) .  Abundance ranged from a low of 1 6 , 1 68 individuals/m3 to a high of 269,467 
individuals/ m3 (Appendices C- 1 ,  C-2, C-3) .  Average zooplankton abundance was 
highest in the "emergent" vegetation (average = 227,877 1m3) followed by the 
"submergent" vegetation (88,552/m3) .  Lowest abundance was in the "inner pond" habitat 
(average = 45,698/m3) .  Species richness (number of taxa) was highest in the "outer 
pond" (n = 1 4) in June and at the · "creek" site in October (n= 1 7) .  Taxa were evenly 
represented in the "submergent" and "emergent" vegetation during June,  August and 
October (evenness range: 0 .82 - 0 .92, submergent vegetation; 0 .67 - 0 . 9 1 ,  emergent 
vegetation; Table C- 1 ) .  The June zooplankton community was dominated (evenness 
range: 0 .26 - 0 .3 1 )  by the nauplius stage of the Copepoda at the "creek", "inner pond" 
and "outer pond" habitats . In addition, rotifers were prominent in the "outer pond" 
sample (Appendix C-3 ). By August, Cladocera, especially Bosmina longirostris and 
Alana a !finis, became more abundant, as well as the Cyclopoid Cyclops bicuspidatus 
(Appendix C- 1 ) .  In October, the Cladocera or water fleas were the dominant group at the 
"creek" site followed closely by the rotifers . Once again Bosmina longirostris was 
prevalent followed by the rotifer Polyarthra vulgaris (Appendix C-2). 
A comparison of zooplankton from various habitats at Yanty Creek to Braddock Bay 
suggests a strong degree of similarity in some of the communities. Evenness, species 
richness and abundance are remarkably similar for Buttonwood Creek and Salmon Creek 
(Weaver 1 997) and the "creek" sampling site in Yanty Creek during August and October 
(Table C- 1 ). Only during June were species composition, abundance and evenness much 
lower at Yanty Creek (Table C- 1 ). This may reflect the influence of Lake Ontario on the 
Buttonwood and Salmon Creek sites .  Samples at the Buttonwood and Salmon Creek sites 
were taken at the rnouth of the creeks whereas samples were taken upstream away from 
the lake at y· anty Creek. 
The zooplankton comn1unity at the "inner" and "outer pond" sites in Yanty Creek marsh 
were relatively impoverished compared to other sampling in Y anty Creek and compared 
to the open waters of Braddock Bay and Lake Ontario. Although evenness of  the 
zooplankton community in Y anty Creek was similar to Braddock Bay (Weaver 1 997) and 
to the pelagic waters of Lake Ontario (Lampman and Makarewicz 1 999), species richness 
(YC range == 4- 1 4; BB and LO range = 27-32) and total zooplankton abundance were 
considerably lower, especially rotifer and cladoceran abundance (Table C- 1 ) .  We 
attribute this result to the low water levels in the Y anty Creek ponds and the almost 
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cotnplete lack of vegetation or physical structure at these two locations. Depths at the 
Yanty Creek pond sites never exceeded 0.5 meters and were often lower. 
Although zooplankton abundance was highest in "submergent" and "emergent" 
macrophyte habitats compared to other Y anty Creek marsh habitats, overall zooplankton 
abundance was low compared to similar habitats in Braddock Bay (Table C- 1 ) .  For 
example, rotifer abundance was an order of magnitude higher in Braddock Bay (BB 
average = 6 1 3 ,000/m3 ; YC average = 42,000/m3) in June and August (Weaver 1 997) . 
Similarly, Cladocera abundance was an order of magnitude higher at Braddock B ay in 
emergent and submergent macrophyte sites in June and August (Weaver 1 997). However 
in October, zooplankton abundances and composition at "emergent" and "submergent" 
macrophyte sites in Braddock Bay and Yanty Creek marsh were similar (Table C- 1 ) .  At 
present, we do not have an explanation for these seasonal differences. 
Benthic Macroinvertebrates: Only oligochaetes (Phylum Annelida, Class Oligochaeta) 
and chironomids (Phylum Arthropoda, Class Insecta, Order Diptera, Family 
Chironomidae) were found in substrate samples collected by Ekman dredge in the inner 
and outer ponds and in Yanty Creek (Appendices D- 1 ,  D-2, D-3) .  These taxa are typical 
of organically enriched, oxygen-poor, silt-sand sediments; thus, the benthic community 
found in muddy sedirnents of the Y anty Creek marsh is typical of Great Lakes marshes 
(Haynes and McNamara 1 998, Herdendorf 1 987) . Except for leeches (Phylum Annelida, 
Class Hirudinea, Order Rhynchobdellida, Family Glossiphonidae ), only a few organisms, 
typical of nearby mud and vegetation habitats, were found on multi-plate samplers in the 
water column (Appendices D- 1 ,  D-2, D-3) .  Overall, taxa richness in mud (n = 2-3) and 
water column (n = 2-6) samples was low (Table D- 1 ) .  
As expected, vegetated habitats, with plenty of oxygen and shelter, exhibited 
considerably more taxa richness (n = 9-28, median = 1 1 ) across seasons than the mud and 
water column habitats (Table D- 1 ) .  Fifty-six invertebrate taxa were collected in the Yanty 
Creek marsh (Table D-2); 20 of these taxa are also reported from Lake Erie wetlands 
(Herdendorf 1 987) and 27 of the same taxa were found in the Irondequoit Creek wetland, 
Monroe County, NY (Haynes and McNamara 1 998) .  A median of 1 1  taxa places Yanty 
Creek marsh at the boundary between severe and moderate impact for slow moving, 
sandy bottom streams (Bode et a!. 1 996). However, only Yanty Creek proper ( 1 1 -28  taxa, 
median = 1 6) is roughly equivalent to Bode et a!. ' s reference habitat (Y anty Creek has a 
more muddy and organically-enriched bottom). A median of 1 6  places the creek at the 
boundary between moderate and slight impact. 
Hilsenhoff Biotic Index (HBI) values for the vegetated habitats in Yanty Creek 
marsh ranged from 5 .84 to 7. 1 9  (median = 6 .72, Table D- 1 )  on a scale from 0 to 1 0, 
where 4 represents no water quality impact and 10  represents severe impact (Bode et a!. 
1 996). Values from 5 :5 to 7.0 indicate only slight water quality degradation, and only one 
value in this study exceeded 7.0 (Table D- 1 ) .  The number of non-chironomid and non­
oligochaete taxa (NCO Index) in this study ranged from 7 to 27 (median = 9) across 
seasons and habitats. A median of 9 places the entire marsh in the slightly impacted 
category, and a median of 14 for Yanty Creek places its vegetation habitat in the non-
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impacted category (Bode et al. 1 996). The number of ephemeropteran, plecopteran and 
trichopteran taxa (EPT Index) collected in this study was very low (maximum = 1 per 
season, Table D- 1 ), indicating a severe impact. However, this result was expected. These 
taxa do not live in the naturally organically enriched, oxygen-poor sediments of Yanty 
Creek marsh, nor are they commonly found in vegetation. They are primarily residents of 
coarse sand, gravel and cobble sediments (Merritt and Cummins 1 996).  Thus, although 
their diversity in this study indicates a severe water quality impact, we do not believe that 
these taxa are a representative indicator of habitat quality in the marsh. 
In sum, dip net samples collected from a slow moving, sandy bottom stream is a 
reasonable reference standard, provided by Bode et al. 1 996, for samples collected in 
Yanty Creek, but the standard is less applicable to the inner and outer ponds. However, 
the substrate of the creek and ponds is not sandy, thus the full complement of organisms 
envisioned in the reference standard would not be expected to be present. For the reasons 
stated above, the standards are not applicable with regard to the EPT Index, so it was 
excluded from the following calculations. Foil owing the method of Bode et al. ( 1 996), 
the mean value of the Taxa Richness ( 1 8  taxa = 5 . 8  on scale) ,  HBI (6.3  score = 6.2 on 
scale) and NCO ( 1 7  taxa = 10  on scale) scale values for Yanty Creek is 7 .3 ,  indicating 
water quality impact on benthic macroinvertebrates living in vegetation in Yanty Creek is 
on the boundary between slight and no impact. Thus, the vegetation and associated 
sediments of Y anty Creek support a healthy diversity of macroinvertebrates that is similar 
to other regions of the Great Lakes (Table D-2). 0 
Fish : Fishes sampled in the Yanty Creek marsh (Appendices E- 1 ,  E-2, E-3) were typical 
of assemblages in drowned river mouth and associated wetland waters all along the 
southern shore of Lake Ontario (Table E- 1 ) .  Although abundance varied considerably by 
season, the most common species sampled were the common carp ( Cyprinus carpio), 
alewife (A los a pseudoharengus ) ,  yellow perch (Perea jlavescens) and members of the 
sunfish family ( Centrarchidae ), particularly the largemouth bass (Micropterus salmoides) 
and sunfishes (f:epomis spp.) (Appendices E- 1 ,  E-2, E-3) .  
Y anty Creek marsh serves as an important spawning or nursery area for several species. 
Juvenile common carp were very abundant in October. Given the abundant shallow, 
weedy habitat, it is also likely that the marsh also is a major spawning area for carp in the 
region (Smith 1 985 ,  Scott and Crossman 1 973). However, we did not observe spawning 
carp or catch many adults, probably because we did not sample during the typical 
spawning period (late June through July (Smith 1 985 ,  Scott and Crossman 1 973). 
Juvenile yellow perch and largemouth bass, important sportfish in Lake Ontario ,  also 
were abundant throughout the marsh and creek. Adult yellow perch enter shallow 
tnarshes along the Great Lakes to spawn in early to mid-spring while largemouth bass 
live in slow moving drowned river mouths and their marshes year-round and spawn in 
May and June (Smith 1 985 ,  Scott and Crossman 1 973) .  We did not observe yellow perch 
spawning because we did not sample in April and May, but the numerous fingerling 
perch captured in October (Appendix E-2) were strong evidence that yellow perch use 
Y anty Creek marsh as an important spawning and nursery area. Juvenile largemouth bass, 
but few adults, \vere caught in all seasons, particularly in August when the water was 
23 
warm and they were active and vulnerable to our sampling gear. Finally, large numbers 
of alewives were caught in the outer pond of the marsh in June, the time of peak alewife 
spawning along the southern shore of Lake Ontario (Smith 1 985 ,  Mason and Brandt 
1 996) .  Apparently, adult alewives have not depleted larval yellow perch in Yanty Creek 
marsh in recent years, a phenomenon that has suppressed yellow perch production in 
Lake Ontario generally (Mason and Brandt 1 996). Thus, it appears that the Y anty Creek 
marsh supports healthy populations of two important sport fishes (yellow perch and 
largemouth bass) and the major prey species of salmonids (alewife) in Lake Ontario .  
SUNY Brockport has sampled for many years in the drowned river mouth and marshy 
areas of Sandy Creek, Monroe County, NY 4 mi east of Yanty Creek marsh. Although 
Sandy Creek has much greater surface area, depth and flow than Y anty Creek, the size of 
the marshes near their entrances to Lake Ontario are quite similar. Thus, it is not 
surprising that the two systems have similar fish species richness (Table E- 1 ) .  S ince 
1 983 ,  22 fish species have been found in Sandy Creek marshes using trap nets and 
electrofishing in July and September. In August and October 1 999 and June 2000, using 
the same sampling gear, 1 8  species of fish were collected in Yanty Creek marsh, and 16  
of  those are shared with Sandy Creek (Table E- 1 ) .  Similar fish assemblages are found in 
Braddock Bay 1 2  mi east of Y anty Creek marsh and in wetlands along the southern shore 
of Lake Erie (Table E- 1 ). Herdendorf ( 1 987) identified 44 fishes living in the marshes of 
Lake Erie, and 1 5  of those were arrwng the 1 8  species collected in this study. While 
Y anty Creek marsh is not a unique habitat for fish, and contains no unusual species ,  it is 
one of many patches of marsh habitat across the landscape of southern Lake Ontario that 
supports a diverse indigenous ichthyofauna as well as providing spawning and nursery 
habitat for fishes important to the Lake Ontario sport fishery. 
Terrestrial Fauna 
Special Status Herpetofauna: No species of amphibian or reptile on the List of 
Endangered, Th�eatened and Special Concern Fish and Wildlife Species of New York 
(Department of Environmental Conservation 2000a) was found at the Yanty Creek marsh 
study site. A number of species that might be expected to occur in the study area, based 
on geographic distribution and habitat preferences, are discussed below. Of these 
"expected" species, three have been given Special Concern status : blue-spotted 
salamander (Ambystoma laterale ), eastern spiny softshell (Apalone spinifera spinifera ) ,  
and eastern hognose snake (Heterodon platirhinos) (Department of Environmental 
Conservation 2000a).  
Amphibians: Eight species of amphibians were observed at both the Y anty Creek marsh 
and Braddock Bay study sites: American toad (Bufo american us), gray tree frog (Hyla 
versicolor), spring peeper (Pseudacris crucifer), western chorus frog (Pseudacris 
triseriata triseriata),  wood frog (Rana sylvatica), northern leopard frog (Rana pipiens), 
green frog (Rana clamitans), and bullfrog (Rana catesbeiana) (Tables F - l a  and F- Ib) .  
All of these species except for the wood frog were observed during the four rounds of 
timed calling surveys; the wood frog was noted only during visual encounter surveys. 
Relative abundance levels, as indicated by call level codes, were similar at both the Y anty 
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Creek marsh and Braddock Bay survey sites . Spring peepers were the only species noted 
at calling code 3 (full chorus; overlapping calls too numerous to count); all other species 
were noted at calling code 1 (calls can be counted; calls not simultaneous) (Tables F - 1  a 
and F - 1  b). Spring peepers, western chorus frogs, northern leopard frogs, green frogs, and 
bullfrogs were encountered in the open cattail habitat in Yanty Creek marsh, while 
American toads, gray treefrogs, and wood frogs were found in deciduous woods adjacent 
to the marsh (Table F- 1 a) .  No salamanders (Order Caudata) were observed at Yanty 
Creek marsh during visual encounter surveys or fish surveys, nor were any caught in 
funnel traps placed in the marsh. 
The eight anuran species found in the Braddock Bay and Y anty Creek marshes represent 
all species that . might be expected in the area, given their geographic distributions and 
habitat requirements (Long Point Bird Observatory 1 996,  Harding 1 997). No salamanders 
were found during amphibian surveys, or during electrofishing and netting surveys. The 
only salamander species that might be expected in the area are the mudpuppy (Necturus 
maculosus), blue-spotted salamander, spotted salamander (Ambystoma maculatum), and 
red-backed salamander (Plethodon cinereus), although none of these species have been 
reported from the New York State Herp Atlas survey block that includes Yanty Creek 
(Department of Environmental Conservation 2000b ). Of these species, only the 
mudpuppy would be expected in an embayment like Y anty Creek marsh (Herdendorf 
1 987) .  The other species are primarily terrestrial, and are most often found in deciduous 
forest habitats; both the spotted and red-backed salamanders avoid frequently flooded 
woodlands, while the blue-spotted salamander avoids areas without ponds that retain 
water until midsummer (Harding 1 997). Because much of the second-growth deciduous 
woodland in the study area floods seasonally, there are few long-lasting ponds, and 
deciduous woodlands occupy a small area, all of the terrestrial salamanders mentioned 
above might be expected to be absent from the Y anty Creek study area. 
Reptiles: Seven species of reptiles were observed in the Y anty Creek marsh study area 
during visual e_t;1counter surveys and trap netting for fish: common snapping turtle 
( Chelydra serpentina ), midland painted turtle ( Chrysemys picta marginata ), northern 
water snake (Nerodia sipedon sipedon),  eastern garter snake (Thamnophis sirtalis 
sirtalis), brown snake (Storeria dekayi), northern red-bellied snake (Storeria 
occipitomaculata occipitomaculata), and racer (Coluber constrictor). Snapping turtles, 
painted turtles, and water snakes were observed in the open cattail marsh, while the garter 
snake, brown snake, red-bellied snake, and racer were observed in the old field to the 
west of Yanty Creek marsh (Table F-2) . No reptiles were seen in the second-growth 
deciduous woods . A total of 43 common snapping turtles and 1 5  midland painted turtles 
were netted in the Inner and Outer Ponds at Y anty Creek marsh during surveys in August 
and October 1 999, and June 2000. In general, reptiles other than turtles were uncommon 
at the Yanty Creek marsh study site; the only snake species encountered on more than 
two occasions was the eastern garter snake. 
Among turtles, the common map turtle ( Graptemys geographica) and eastern spiny 
softshell might be expected to occur at Y anty Creek marsh. Both are found in some 
eastern Great Lakes embayments (Herdendorf 1 987, Harding 1 997), although neither 
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species was found during intensive electrofishing and netting surveys, or has been 
reported from the New York State Herp Atlas survey block that includes Yanty Creek 
(Department of Environmental Conservation 2000b ) . Among snakes, the black rat snake 
(Elaphe obsoleta), smooth green snake ( Opheodrys vernalis), and hog-nosed snake 
(Heterodon platirhinos) might be expected to occur in Yanty Creek marsh, or in adjacent 
habitats (Herdendorf 1 987). These species could have been missed during visual 
encounter surveys, although none have been reported from the New York State Herp 
Atlas survey block that includes Y anty Creek (Department of Environmental 
Conservation 2000b ) . 
Mammals:  A total of 23 species of mammals were observed in the Y anty Creek marsh 
study area (Table G- 1 ) , but none are on the List of Endangered, Threatened and Special 
Concern Fish and Wildlife Species of New York (Department of Environmental 
Conservation 2000a) .  Results of the mammal survey work are presented below in three 
sections : Bats, Live Trapping, and Other Observations. 
Bats : Bats were surveyed on two warm, calm nights (28 June and 1 July 2000). The only 
species noted were the little brown bat (Myotis lucifugus) and big brown bat (Eptesicus 
fuscus) . While wetlands usually provide excellent bat foraging habitat, only small 
numbers of little brown bats and big brown bats used the primary wetland area. Those 
observed seemed to be foraging predominantly over the main overlook platform (Figure 
2), passing from swamp to field and back. The wetlands located to the west of the cattail 
marsh beneath a canopy of second-growth deciduous woods yielded no bats on either 
night surveyed. The small pine forest area at the south end of the nature trail also yielded 
no bats. Ms. Zettel (see Methods section on bats) had hoped to either record bats leaving 
the trees early in the evening, indicating they were using the trees as day roosts, or to 
record long-eared myotis (Myotis septentrionalis) hunting among the trees  later in the 
evening, but neither was observed. 
The open field areas provided the best habitat for recording bats foraging. The large field 
adjacent to the Yanty Creek trail was overgrown and contained many trees, and so the 
number of little brown bats and big brown bats observed were limited to the area by the 
main swamp overlook (Figure 2). However, the open grass areas by the parking area were 
used extensively by foraging big brown bats and even larger numbers of little brown bats. 
Son1e of the little brown bats were travelling along the tree line in fairly small circles, and 
preferred to stay near the trail entrance. Other little brown bats, as well as numerous big 
brown bats, were hunting directly over the park road and surrounding mowed grassland. 
They appeared to fly from the west end of the rock breakwall, past the entrance to the 
Y anty Creek trail, and west towards the entrance to the main park road. They returned 
along a similar route. 
Small Mammals:  Intensive live trapping efforts with box and pitfall - traps - in old field, 
deciduous woods, and cattail marsh habitats yielded only five species of mammals in 
over 1 ,000 trap nights : short-tailed shrew (Blarina brevicauda), masked shrew (Sorex 
cinereus), tneadow vole (Microtus pennsylvanicus), muskrat ( Ondatra zibethicus) ,  and 
white-footed mouse (Peromyscus leucopus) (Table G-2) .  The cattail marsh habitat was 
26 
trapped only in October, 1 999, due to subsequent high water levels during the spring and 
early summer of 2000. The old-field habitat was trapped only in July in an attempt to find 
several species of mammals that should have been present in the area, including meadow 
jumping mice (Zapus hudsonius) and the star-nosed mole ( Condylura cristata). Although 
neither species was trapped, star-nosed moles were observed at other times (Table G- 1 ) . 
Meado\\r voles and masked shrews were found only in the old field habitat, while short­
tailed shrews were found in both old field and cattail habitats (Table G-2) .  White-footed 
mice were the most widely distributed small mammal, and were trapped in old field, 
second-growth deciduous forest, and cattail marsh habitats (Table G-2) .  White-footed 
1nice and short-tailed shrews expanded their habitat use during dry fall of 1 999, when 
they were trapped in areas of cattail marsh without standing water. Meadow voles and 
white-footed mice were the most frequently trapped small mammals; maximum trap 
success (number of individuals caught/number of traps set) was 0 . 1 37 for meadow voles 
in old-field habitat during July, 2000 and 0. 1 25 for white-footed mice in second-growth 
deciduous forest in October, 1 999 (Table G-2). Reproductive male and female meadow 
voles and white-footed mice, as indicated by scrotal condition in males and nipple 
condition in females, were noted in October, 1 999 and May-July 2000. 
On 30 May, 2000 a single, small muskrat was captured in a live trap placed near the 
eastern edge of the study area, on the wooded bank between Lake Ontario and Y anty 
Creek marsh - an area that could provide suitable sites for bank dens. Although a number 
of muskrats were observed in the study area, the apparent paucity of muskrat houses in 
the Outer Pond and other areas of Y anty Creek marsh suggest that the species is 
relatively uncommon in the study area. 
Other Observations: In addition to the seven mammal species detected during bat surveys 
and live trapping, 1 6  species were identified by direct sighting or tracks (Table G- 1 ) .  Of 
these species, only four (opossum [Didelphis virginian a], mink [Mus tela vis on], striped 
skunk [Mephitis _mephitis] , and raccoon [Procyon lotor] were observed in the immediate 
vicinity of the Y anty Creek marsh; other species were seen in the second-growth 
deciduous woods or old field, or at the woodland-grass field edge. 
The 23 species of mammals observed at the Yanty Creek study site include most of  the 
common species associated with cattail marshes along Lake Erie (Herdendorf 1 987) .  At 
least five other mammals might be expected in the study area, based on geographic range 
and habitat preferences . These include the least shrew (Cryptotis parva) ,  short-tailed 
weasel (Mustela erminea), flying squirrel (Glaucomys spp.), _ deer mouse (Peromyscus 
maniculatus), and tneadow jumping mouse (Herdendorf 1 987, Kurta 1 995) .  The absence 
of large-diameter trees with suitable nesting cavities probably explains the absence of 
flying squirrels, while short-tailed weasels are more common in northern parts of the 
Great Lakes Basin. In western Monroe County, white-footed mice are more common than 
deer mice (Norment, personal observation), and in central and western New York, deer 
1nice generally occur at higher elevations than their congener (Connor 1 960). The 
absence of jumping mice in the old field to the west of Y anty Creek marsh is somewhat 
surprising as the habitat appears suitable (see Kurta 1 995); however, the species is 
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spottily distributed in western Monroe County (Norment, personal observation). Because 
woodland jumping mice enter hibernation in October, and sometimes suffer very high 
overwinter mortality (Kurta 1 995), their populations could have been very low during the 
study period, and they might occur in the study area only in some years. The absence of 
star-nosed moles, least shrews and Norway rats in pitfall traps could have been due to 
lack of success in catching the species, although pitfall traps should have caught moles 
and least shrews if they were abundant in the study area. 
It should be pointed out that the list of "Fauna of the Hamlin Beach State Park Vicinity, 
Monroe Co. ,  N.Y.," in the "Final Environmental Impact Statement on the Hamlin Beach 
State Park Cooperative Beach Erosion Control Project" (US Army Engineers 1 972) 
contains a number of inaccuracies. The list for amphibians (three species) is very 
incomplete. The list for reptiles also is incomplete and the "pond slider" (Pseudemys 
scripta), which most likely is the red-eared slider (Trachemys scripta), does not occur in 
the Great Lakes Basin region in New York (Harding 1 997). Neither do spiny lizards of 
the genus Sceloporus (Harding 1 997), which are also listed in the Final Environmental 
Impact Statement. The oldfield mouse (Peromyscus polio notus), which is included in the 
list for the Hamlin Beach area, occurs only in the southeastern United States (Hall 1 98 1  ) .  
The house mouse (Mus musculus), listed in the Final Environmental Impact Statement, 
but not observed during the current survey, may occur in the study area in low 
abundance. 
Birds: At one time or another, 26 species of birds observed at Hamlin Beach State Park 
have been on a New York list of endangered, threatened or special concern species 
(Table H- 1 ,  Department of Environmental Conservation 2000a, B irds of Hamlin Beach 
State Park, undated). Of these, 24 are on the current list (Department of Environmental 
Conservation 2000a), but the Eastern Bluebird (Sialia sialis) and Common Raven 
(Corvus corax) are not (Table H- 1 ) .  In our study, one endangered bird (Peregrine Falcon, 
Falco peregrinus), two threatened (Bald Eagle, Haliaetus leucocephalus; Pied-billed 
Grebe, Podilymbus podiceps), and 1 0  species of special concern were observed (Table H-
1 ) .  The endangered Black Tern (Chlidonias niger) nested in the emergent marsh of Yanty 
Creek until recently (Firstencel 1 987), but it has not been seen in several years (Dilcher, 
personal observation) . They do nest at Braddock Bay (Dilcher, personal observation) . 
During observations in September-October 1 999 and January, April-May and July­
August 2000, 1 24 species of birds ( 1 750 individuals) were observed in the Yanty Creek 
marsh study area (Table H-2; Appendix F- 1 ) .  Species richness ranged from a low of 24 in 
the conifer plantation habitat to highs of 59  to 62 in the emergent marsh and shore-beach 
habitats, respectively (Table H-2;  Appendix F-2 : a-g) . Over all seasons, abundance of 
birds ranged from a low of 64 individuals in the conifer plantation to a high of 579 in the 
emergent marsh habitat (Table H-2). The wooded swamp habitat also had high 
abundance (n = 367) and species richness (n = 53)  (Table H:.:2; Appendix F-2 : a-g) . 
Forty-five bird species were observed only in the shore-beach, emergent marsh or 
wooded swamp habitats (Table H-3), implying that they are largely wetland-dependent. 
Breaching of the Y anty Creek marsh barrier beach likely would have the greatest impact 
on these species . 
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Concurrent with our study, David Bonter (Braddock Bay Bird Observatory, Inc. )  banded 
birds collected with mist nets in several of the vegetation habitats associated with the 
Yanty Creek n1arsh (Appendix F-3) .  In 1 999, 1 69 1  small birds of 72 species were caught 
in the spring, and 28 1 0  small birds of 74 species were captured in the fall. In the spring of 
2000, 2922 birds of 80 species were banded near our Yanty Creek marsh sampling sites. 
There is good congruence between the BBBO samples and ours in terms of the top 10  
taxa (Tables H-4, H-5) and all taxa observed or  captured (Appendices F- 1 ,  F-3) .  
Although mist net capture is a much more efficient technique than field observation to 
sample most populations of small birds, the BBBO mist nets did not capture birds at 
heights above � 1 2  feet and generally did not capture birds larger than Blue Jays. Also, 
some Y anty Creek area habitats were not sampled with mist nets . Field observations in 
our study were made in all habitats and included all sizes of birds at all heights during 
four seasons. 
Although 1999 was the first year of banding effort at the Y anty Creek marsh by 
the BBBO, mist netting and banding at nearby Braddock Bay has continued since 1 960. 
A banding program using mist net capture at Braddock Bay in 1 998 recorded 2523 birds 
of 80  species in the spring and 3 1 5 6  birds of 84 species in the fall (R. McKinney, BBBO, 
personal communication). Of the 2922 birds banded by the BBBO at Yanty Creek in the 
spring of 2000, 66 were recaptured there in 2000, and none was recovered at Braddock 
Bay (BBBO News, Summer 2000). Of the 5777 birds of 94 species that were reported 
captured at Braddock Bay in the spring of 2000, 900 previously banded birds were 
reported recaptured there, and none was recaptured at Y anty Creek marsh (R. McKinney, 
personal communication) . Although there were differences in effort (i .e . ,  net area, 
banding days, dates) as well as habitats sampled between the Y anty Creek and Braddock 
Bay locations, over the years few birds banded at one site have been recovered at the 
other, suggesting that the migratory pathways across these sites are independent. 
_ Management Implications and Recommendations 
Overview 
Marshes and the wildlife populations they support should be viewed as dynamic rather 
than static entities (Weller 1 978, 1 994 ). Wildlife populations in marshes respond to many 
factors, most importantly vegetation structure, which in turn is a function of  basin shape, 
hydrologic regime, successional and disturbance history, and effects of herbivores 
(Weller 1 978,  Geis 1 985) .  Studies in a variety of habitats suggest that maintaining the 
optimum wildlife value of a marsh depends upon water levels necessary for the 
production of aquatic plants that provide the food, cover and the general habitat structure 
required by wetlands animals (Weller 1 978, Herdendorf 1 987). Different wetland wildlife 
species do best under different water depth conditions (Jaworski- et al. 1 98 1 ,  McNicholl 
1 985 ,  Environment Canada/USEPA 1 997, Weller 1 994), although most species do better 
in water shallower than that required by diving ducks (Fredrickson and Taylor 1 982). 
Thus, breaching the barrier beach (or the new breakwall) protecting Y anty Creek marsh 
may have very different effects on the different wildlife species occurring there. 
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Y anty Creek marsh is a coastal Great Lakes marsh perhaps best classified as a freshwater 
estuary wetland (Herdendorf 1 987, 1 992; but see Schubel and Pritchard 1 990). Coastal 
wetlands of these and other types are rapidly disappearing from the Great Lakes region 
due to a number of causes including: development and associated draining, diking, and 
dredging; invasion by exotic species ; pollution and sedimentation; and unusually high or 
low water levels (Upchurch 1 97 5 ;  Herdendorf 1 987, 1 992; Environment Canada!USEP A 
1 997). The issue of water levels is most germane to the subject of possible effects of 
breaching the barrier beach at Y anty Creek marsh. Great Lakes coastal wetland water 
levels may be influenced by short-period fluctuations due to wind tides, seiches,  and 
harbor surges, and by long-period fluctuations related to variation in precipitation and 
runoff (Upchurch 1 975, Herdendorf 1 992). Although fluctuating water levels are 
considered necessary to maintaining wetland health (Payne 1 992, Environment 
Canada!USEP A 1 997), several post- 1 950 periods of increased lake levels in Lake Erie 
and Lake Ontario are associated with the destruction of wetlands through breaching 
barrier beaches, exposing wetlands to wave "attack," and decreasing the area covered by 
emergent plants (Geis 1 985 ,  Herdendorf 1 987, Herdendorf 1 992, Mitsch 1 992).  
Vegetation 
Breaching of the barrier beach would impact the shore, barrier forests, aquatic and marsh 
vegetation, and possibly swamp vegetation as well. The extent of these impacts depends 
upon the persistence and extent of the breach( es ), and the degree to which sediments 
behind the barrier beaches are scoured out creating deeper water. 
The increment cores of shoreline trees suggests that transient breaches have occurred 
over the last four decades, and that perhaps the entire barrier beach has been moving 
shoreward. A persistent breach, however, would eliminate an area of b arrier beach 
vegetation and expose adjacent areas to increased wave action. This could lead to a 
widening of the . breach and additional loss of habitat. Not only does loss of b arrier 
habitats increase with the size of the breach, but exposure of the marsh to wave energies 
also increases with the width of the breach. Because potential wave energies increase 
exponentially with water depth, exposure to wave energy will be greatly increased if a 
breach allows a substantial quantity of sediment to be scoured from the marsh. High 
wave energies cause mechanical damage to leaves and stems, particularly to young, 
growing organs (Coops et al . 1 994, Coops and van der Velde 1 996). This can prevent 
establishment, reduce growth and even physically remove vegetation. Typha species 
seem vulnerable to high levels of exposure (Farney and Bookhout 1 982 ,  Grace and 
Harrison 1 986) ,  and thus an extensive breach would probably reduce the area of emergent 
marsh vegetation. 
The combined effects of high lake levels, increased exposure, and removal of sediment 
could lead to a continual loss of marsh habitat. Along the Great Lakes, within one to five 
years, changes in water levels can lead to substantial changes in the area of marsh 
vegetation, with higher water levels reducing the area of marsh and lower levels 
increasing it (Farney and Bookhout 1 982, Busch 1 990) .  If increased exposure to wave 
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energies (due to a breach) reduces or prevents marsh vegetation' s  growth into adjacent 
open water, then fluctuations in lake water level will cause an incremental loss of marsh 
vegetation. If increased wave energy also leads to removal of sediment, the deeper water 
will be less suitable for emergent vegetation and will expose adjacent vegetation to even 
greater wave energies. 
If the barrier beach east of the mouth of Y anty Creek is protected by a rock wall or 
similar structure, there will be a substantial impact upon the shore vegetation and the 
barrier beach forests . Where the existing rock wall protects the western shore, marsh and 
swamp species have established on and already cover most of the shore. Effects upon the 
barrier forests will be due to succession proceeding without the frequent interruptions of 
storm-caused disturbances. This will lead to a more continuous and closed canopy of 
trees, an increased coverage of late successional species, and probably a reduction in the 
total number of species present. 
Aquatic Biota 
Phytoplankton and Zooplankton: 
Breaching of the barrier beach that currently protects Yanty Creek marsh would have a 
major impact on phytoplankton and zooplankton communities .  With erosion of the 
barrier beach, surface waves from Lake Ontario will scour sediments and submergent and 
emergent vegetation out of the marsh and replace these substrates with the scoured 
cobble bottom found in the lake off the barrier beach. That is, undetermined portions of 
Y anty Creek marsh will become lake bottom and create a new habitat - the littoral zone 
of Lake Ontario .  In those areas of Y anty Creek marsh that become the littoral zone, 
phytoplankton and zooplankton communities will develop into a community 
characteristic of the littoral ofpresent day Lake Ontario .  For example, the phytoplankton 
community will become more diverse but less productive. Diatom populations are more 
likely to predominate and blue-green algae (cyanobacteria) abundance will decrease. The 
decrease in primary productivity, whether phytoplankton or emergent or submergent 
vegetation is of major concern, because high productivity of marshes is one of the major 
reasons why wetlands support such a diverse and productive assemblage of animals. 
In those areas, where emergent and submerged vegetation is swept away with breaching 
of the barrier beach, zooplankton abundance and productivity will decrease within the 
Y anty Creek wetland. Potentially this will lead to a disruption of  the food web of  the 
marsh community. Since this area serves as a nursery area for fish (e.g. ,  yellow perch, 
bass and alewife) that feed on zooplankton in their early life stages, any reduction in 
zooplankton abundance will decrease the ability of this habitat to support the next 
generation of forage and game fish. Combined with any loss in benthic invertebrate 
populations, this effect will -be magnified irt the food web and ultimately affect bird 
populations utilizing the Y anty Creek marsh as a nursery, feeding and staging area for 
migration across Lake Ontario or southward. 
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In those areas of Y anty Creek marsh that remain marsh and that remain creek habitat, the 
composition and diversity of plankton communities likely will remain the same as in the 
current habitats within the marsh 
Benthic Macro invertebrates: Upon breaching of the barrier beach that currently protects 
Yanty Creek marsh, it is likely that undiminished wave energy from Lake Ontario will 
scour muddy sediments and submergent and emergent vegetation out of the marsh and 
replace these substrates with the scoured cobble bottom found in the lake off the barrier 
beach. Such a change in physical habitat would dramatically change the benthic 
macroinvertebrate community to one with much less diversity, particularly among insects 
that are not numerous in near-shore regions of southwestern Lake Ontario Stewart and 
Haynes 1 994, Haynes et al. 1 999).  Even if they could tolerate the changed physical 
conditions, species of fish and wildlife dependent on marsh invertebrates for food also 
would be unable to persist in the area. 
Fish : Very few species of fish live or reproduce or exist as larvae and juveniles along the 
wave-exposed shore of Lake Ontario; longnose dace (Rhinichthys cataractae) and slimy 
sculpins (Cottus cognatus) are the exceptions (Haynes, personal observation). However, 
Yanty Creek marsh provides living space or spawning and nursery habitat for many 
fishes, particularly alewife, sunfishes and basses, yellow perch and carp. While habitat in 
the creek proper is very good for spawning and nursery activities, the shallow (< 0 .5  m) 
water of the inner and outer pond habitats is marginal for fish production (as evidenced 
by low catches in the outer pond and drying out of the inner pond in the fall of 1 999).  If 
erosion control were implemented in the Y anty Creek watershed, artificial deepening the 
muck bottom of the marsh would provide better habitat for submerged aquatic plant 
growth, attached invertebrate prey and their fish predators, and increase overall fish 
production in the marsh. 
If the barrier beach were to be breached, it is likely that anoxic sediments in the marsh 
would be flushed out and depths would increase. These changes might favor increased 
fish production. However, the marsh would also be exposed to greater wave action that 
would reduce its potential for fish production by removing submergent and emergent 
vegetation and their associated prey organisms and physically damaging or displacing 
developing fish eggs and larvae. Without protection of the barrier beach or rip-rap, the 
marsh would lose most of its currently favorable characteristics as a spawning and 
nursery area for warm- and coolwater fishes . 
Terrestrial Fauna 
In the following attempt to analyze possible effects of breaching the barrier beach on 
amphibians, reptiles and mammals, we assume that breaching the barrier beach will lead 
to the loss of emergent vegetation such as cattail (Typha latifolia). Without the barrier 
beach or breakwater, water levels in the Yanty Creek marsh could be either higher or 
lower than "normal," depending upon water levels in Lake Ontario, although water level 
fluctuations probably would be greater than if the beach or breakwater was present. Our 
analysis is hindered by the fact that effects of water levels on wildlife generally has been 
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investigated more for waterfowl and other wetlands birds than for amphibians and 
reptiles, and mammals other than muskrats (see McNicholl 1 985 ,  Herdendorf 1 987, 
Weller 1 994 ) .  Additionally, the impact of water level changes on wildlife have been 
studied much more intensively in inland emergent marshes than in coastal Great Lakes 
wetlands (Burton 1 985) .  
Amphibians: Amphibian abundance and distribution are affected by environmental 
factors such as microclimate, vegetation type and water availability (Marshall and Buell 
1 955 ,  Roberts and Lewin 1 979). Although Jaworski et al. ( 1 98 1 )  suggest that frogs and 
turtles should prefer Great Lakes coastal wetlands with deeper water, consideration of the 
specific habitat requirements of those species found in Y anty Creek marsh suggests 
otherwise. Breaching the barrier beach and the subsequent decrease in extent of emergent 
wetlands in the Y anty Creek marsh would most likely lead to decreases in populations of 
American toads, northern leopard frogs, spring peepers, western chorus frogs, green frogs 
and bullfrogs, because these species generally prefer sheltered breeding sites with 
shallow water and moderate to dense vegetation cover, although northern leopard frogs 
may breed in relatively open habitats (Harding 1 997). Among the above species, spring 
peepers and western chorus frogs also commonly occur in forested wetlands in the Great 
Lakes region and would most likely persist in wooded portions of the study area, along 
with the American toad, wood frog and gray tree frog, which often are found in forests 
with seasonal ponds (Harding 1 997). Predictions of this type are complicated by the 
nature of potential interspecific interactions among anuran species . For example, the 
relative abundance of both green frogs and leopard frogs may be affected by the presence 
of the larger bullfrog, which commonly feeds on the smaller two species (Moyle 1 973 ) .  
Thus a decrease in emergent vegetation could lead to a large decrease in bullfrogs, which 
require relatively thick cover, which in tum might lead to an increase in green frogs and 
leopard frogs . Although changes in amphibian abundance due to breaching of the barrier 
beach cannot be predicted with much certainty, potential habitat loss and declines in local 
breeding populations of amphibians should be viewed with some alarm given the global 
pattern of decliny of many amphibians (Wake 1 99 1 ,  B laustein and Wake 1 995) and 
declines in amphibian species richness and populations in some parts of the Great Lakes 
basin (Hecnar and M'Closkey 1 996, King et al . 1 997). 
Reptiles: Loss of emergent wetlands in the Y anty Creek marsh would most likely have a 
negative effect on the painted turtle, snapping turtle, and northern water snake; the other 
four species of snakes, which were found in the old field community, would probably be 
unaffected. Snapping turtles prefer shallow, mud-bottomed waters with dense aquatic 
vegetation, while painted turtles occupy similar habitats with abundant basking sites 
(Harding 1 997); water snakes prefer sites with abundant basking sites and ample cover, 
including cattail clumps (Harding 1 997). Loss of snapping and painted turtles from the 
Y anty Creek marsh could have profound effects on the ecosystem, as turtles have a high 
impact on some wetlands (Congdon and Gibbons 1 989) .  Also, there is concern about 
declines in water snake abundance in the Lake Erie region (King et al. 1 997) .  
Mammals: Most species of mammals occurring in the Y anty Creek study area probably 
would not be affected by breaching the barrier beach, because they occur in the 
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successional northern hardwoods or old field-shrub habitats. The loss of emergent 
vegetation, particularly cattails, would primarily affect muskrats, which apparently were 
not common at Yanty Creek during the study. Muskrats are an important component of 
many wetlands, including Great Lakes coastal marshes (Herdendorf 1 987), and have 
important effects on nutrient cycling, vegetation structure, and invertebrate and bird 
communities (Fritzell 1 988) .  Muskrats benefit from relatively stable water levels and do 
best in wetlands with high cattail cover (Herdendorf 1 987, Weller 1 994), thus the habitat 
should become less favorable for the species following breaching and loss of emergent 
vegetation. Seasonally flooded habitats are frequently used by some small mammal 
species (Batzli 1 977, Mason 1 989) ,  and short-tailed shrews and white-footed mice would 
not be able to expand their habitat use during the autumn to include drier portions of the 
cattail marsh, as occurred in October 1 999.  Conversely, little brown bats might be 
expected to increase their use of the open wetland following a decrease in emergent 
marsh vegetation, as this species often hunts insects over open water (Kurta 1 995)  and 
was observed only infrequently hunting over Y anty Creek marsh. 
Birds:  Although birds of environmental concern have been seen at or over the study area 
(Table H - 1  ), the greatest value of the Yanty Creek marsh is not as "endangered species 
habitat," but rather for its unique function as shelter and foraging habitat for a rich variety 
of migrating small birds that are increasingly recognized by environmental managers as a 
valuable economic and aesthetic resource .  Birdwatching is a large and growing 
recreational activity. 
Observation of many species of birds in most of the seven vegetative habitats examined 
in this study (Appendices F-2, F-3) suggest that highly mobile and opportunistic birds use 
the Y anty Creek marsh in complex ways that make analysis by habitat type misleading. 
While there may be general foraging or nesting preferences for certain vegetative habitats 
in certain seasons, these preferences may change during the seasonal cycle or as other 
circumstances change in the marsh. For example, groups of gulls were observed feeding 
on air-borne insects apparently produced in the cattail section of the marsh .  Also, B lack­
capped Chickadees (Parus atriciapillus), Golden-crowned Kinglets (Regulus satrapa), 
Ruby-crowned Kinglets (Regulus calendula), Hermit Thrushes (Catharus guttatus) and 
other species with muddy feathers were captured in mist nets (Bonter, B BBO, personal 
communication). This suggests that these typically woodland and old field birds were 
feeding in wet, muddy areas of the marsh after an energy-draining flight over Lake 
Ontario (supported by radar data; Bonter, BBBO, personal communication). The 
Cooper's Hawks (Accipiter cooperi) and Goshawks (A. gentilis), both b ird eaters and 
considered to be "woods hawks," observed atypically over the emergent marsh and 
shore-beach habitats likely were attracted to the small, weakened migratory species 
feeding in the wet areas of Yanty Creek marsh. Thus, the relatively small area under 
study might be considered as a single, complex environmental unit used variously and 
differently according to the season and the energy and reproductive resources available to · 
the birds. Loss of any part of the habitat may affect resident or migrant birds in unknown, 
complex or cumulative ways. All of this suggests that each vegetative habitat in the 
Yanty Creek marsh complex is important to maintain the current diversity of  resident and 
migratory birds. 
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If the remaining unprotected barrier beach (i .e. ,  no rip-rap) east of  the mouth of  Yanty 
Creek is lost to lake erosion, Y anty Creek marsh likely will open in much the same way 
as the lakeshore of Braddock Bay opened when the railroad line was abandoned. But, 
because Y anty Creek lacks the extensive upstream wetland resources found in Braddock 
Bay, it likely will become energetic open water, variable with water level, and erosive of 
adjacent woods, shrub and highway. 
The southern edge of the rip-rap west of Yanty Creek' s  entrance to Lake Ontario (Figure 
2) now has zones of  stagnant water and putrefYing filamentous algae (probably 
Cladophora, etc. )  (Figure 3) that do not support ducks seen in areas where water flows 
between lake and marsh through the rip-rap. Stagnant areas could be filled to allow marsh 
vegetation to grow, or a method to permit water transfer all along the rip-rap barrier could 
be developed. Such actions would provide more marsh habitat and remove an aesthetic 
nuisance. However, if such actions are taken, they must not disturb the rare (Department 
of  Environmental Conservation 2000a) redroot flat sedge that grows only in the moist 
sand behind the rip-rap barrier. 
The open eastern end of  the rip-rap, adjacent to Y anty Creek' s entrance to Lake Ontario, 
is washed by wave and seiche action that forces ducks, that formerly nested and rested 
along the western bank of the marsh (Dilcher, personal observation), to concentrate in the 
open eastern end of the 
marsh. This may subject 
young waterfowl to 
increased predation by Great 
B lue Herons. 
The Y anty Creek marsh 
wetland complex has 
potential for increased . 
waterfowl and rail (Family 
Rallidae) production by 
management actions. It 
appears that young rails, 
ducks, geese and, perhaps, Figure 4. Western revetment showing area of 
Black Terns (Chlidonias niger) decaying Cladophora - a filamentous algae. 
suffer greatly from predation by the large populations of Great Blue Herons and snapping 
turtles in the marsh. Removal of turtles with trap nets is very effective ( 43 were caught in 
this study). Construction of large, deep potholes in mid-marsh would decrease the 
effectiveness of  heron predation on young waterfowl. One or both of these steps might 
make it possible for the endangered Black Tern, present in the mid- 1 980 ' s  (Firstencel 
1 987), to return to Yanty Creek marsh. 
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Humans: Yanty Creek marsh is used extensively by people. Foot (and, unfortunately, 
bicycle and motorbike) access to the marsh is promoted by an extensive trail system that 
includes observation structures and interpretive signs. In addition, boaters are able to 
enter the marsh and creek. Canoes, jetskis, and boats up to 20 ft long with motors were 
observed during this study. Too much of this kind of  activity in the marsh will disturb 
wildlife in general and waterfowl in particular, e .g . ,  nesting Black Terns are very 
sensitive sensitive to waves created by boats (Firstencel 1 987) .  The beach east of  the 
mouth of Y anty Creek is well used on warm summer weekends. On one Sunday during 
this study about a dozen boats were anchored just off the beach and people were 
picnicing, swimming and hiking along the beach. Clearly rip-rapping the rest of the 
Figure 5. Jetskis in Yanty Creek during August 2000. 
Yanty Creek marsh beach will preclude these recreational activities in the future. Park 
managers will need to consider the "human dimension" in their plans for using and 
protecting the park. 
Conclusion:  As of June 2000, the rip-rap barrier constructed in 1 998 does not appear to 
have had negative impacts on Y anty Creek marsh, except for creating some stagnant 
areas of water behind it that exclude waterfowl. Because there was no data, comparable 
to that collected in this study, before the barrier was built, it will be difficult to assess 
long-term changes in the n1arsh, if any, arising from effects of the barrier. However, it is 
likely that any such effects will be minor compared to the impact that breaching the 
natural barrier beach would have on the marsh. The remaining Lake Ontario wetlands, 
key to the production of important fishes, successful small bird migrations, and diverse 
physical habitats that support diverse communities and complex food webs of  plants and 
animals need preservation, protection and restoration. The protection undertaken to date 
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at the Y anty Creek marsh serves these ends without apparent significant environmental 
impact on the marsh' s biological resources. 
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Table A-1 .  New York State special status plant taxa occurring at Yanty Creek marsh, 
Monroe County New York. R = rare; V = vulnerable and likely to become threatened in 
near future throughout all or a significant portion of its range within the state if causal 
factors continued unchecked. Habitat = vegetation type( s) within study area that contain 
species . 
Species Common Name Status Habitat 
Cyperus erythrorhizos ·Redroot flat sedge R Shore 
Thelypteris palustris Marsh-fern v Swamp 
!lex verticillata Winterberry v Swamp, Successional 
northern hardwood forest 
Dryopteris carthusiana Toothed wood-fern v Mature hardwood forest, 
Successional northern 
hardwoods, Swamp 
Dryopteris marginalis Marginal wood-fern v Mature hardwood forest, 
Swamp 
Gymnocarpium dryopteris Oak-fern v Mature forest 
Polystichum acrostichoides Christmas fern v Mature forest 
Matteuccia struthiopteris Ostrich-fern v Mature forest 
Trillium grand(florum Big White-Trillium v Mature forest 
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Table A-2 . Summary of plot data describing biodiversity within the vegetation of Yanty 
Creek marsh and vicinity, Monroe County, New York. Values are means ± 1 standard 
error. Species richness is the number of species in the plot. Equitability is the mean value 
of Pielou' s index J and diversity is Shannon' s index H. 
Vegetation Type N Species Richness 
1 000 m2 Plots 
Shore 
Emergent Marsh 
Swamp 4 32 ± 3 . 5  
Successional Forest 2 33 ± 4 .0 
Mature Forest 2 37 ± 0 .0 
Pine Plantation 2 14 ± 1 .0 
Old Field 3 28 ± 3 .0  
1 00 m2 Plots 
Shore 2 1 5 .0 ± 2 .0  
Emergent Marsh 
Swamp 2 17 .0 ± 2 .0  
Successional Forest 4 22. 8 ± 1 .7 
Mature Forest 4 20.8 ± 0 .3 
Pine Plantation 4 7.3 ± 0 .5  
Old Field 4 20.5 ± 2 .7  
1 0  m2 Plots 
Shore 3 1 1 .3 ± 0 .7  
Emergent Marsh 6 5 .0 ± 1 . 3 
Swamp 7 1 1 .9 ± 1 .4 
Successional Forest 4 1 5 .5 ± 0 . 5  
Mature Forest 4 1 3 .5 ± 2 .0  
Pine Plantation 4 6.3 ± 0 .9  
Old Field 4 1 1 .3 ± 0 .5  
1 m2 Plots 
Shore 7 6.0 ± 1 . 1  
Emergent Marsh 4 2.5 ± 1 .0 
Swamp 4 7.3 ± 0 .6  
Successional Forest 4 6.5 ± 1 .4 
Mature Forest 4 7.3 ± 1 . 0 
Pine Plantation 4 2.0 ± 0 .6  
Old Field 4 7.5 ± 1 .0 
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Equitability 
0.7 ± 0 .05 
0 .6  ± 0 .0 1 
0 .7  ± 0 .04 
0 .2 ± 0 .04 
0 .6 ± 0 .03 
0 .8  ± 0 .00 
0 .7 ± 0 .09 
0 .6  ± 0 . 1 0  
0 .6  ± 0 .03 
0 .3 ± 0 .09 
0 .7 ± 0 .03 
0 . 8  0 . 04 
0 .2 0 . 1 0  
0 .7  0 .04 
0 .6  0 .08  
0 .7  0 .06 
0 .2 0 . 1 1  
0 .6  0 .03 
0 .6  ± 0 . 1 
0 .3 ± 0 .2 
0 .7  ± 0 . 1 
0 .7  ± 0 . 1 
0 .5  ± 0 .04 
0.03 ± 0 .02 
0 .7  ± 0 . 1 
Diversity 
2 .3  ± 0. 1 7  
1 .9 ± 0.03 
2 .4 ± 0 . 14 
0 . 5  ± 0 . 1 1  
1 .9 ± 0 . 1 0  
2 .0  ± 0.09 
1 .9 ± 0 . 1 8  
1 .9 ± 0.34 
1 . 8  ± 0. 1 1  
0 . 5  ± 0 . 1 7  
2 . 1 ± 0. 1 8  
1 .9 ± 0.07 
0 .4 ± 0. 1 0  
1 .7 ± 0. 1 3 
1 . 8  ± 0.23 
1 . 8  ± 0 . 14 
0 .5 ± 0.22 
1 .4 ± 0.07 
1 ± .2 
0.4 ± 0.3 
1 . 5 ± 0.2 
1 .4 ± 0.3 
1 .0 ± 0. 1 
0 . 03 ± 0.02 
1 .4 1  ± 0.3 
I ti
1•·. 
' 
I 
I 
I 
Table A3. Diversity/Log(Area) Slopes. Values are the slopes from simple linear 
regressions with log 10 of area as the independent (X) variable and diversity as the 
dependent (Y) variable. Diversity was calculated using Shannon' s  index H. Asterisks 
denote significant slopes at an oc of .05 . 
Vegetation Type 
Shore-Beach 
Mature Hardwood 
Swamp 
Old Field-Shrub 
Successional Hardwood 
Conifer Stand 
Submerged Vegetation 
Emergent Marsh 
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Slope of Diversity/Log( Area) 
0 .57* 
0 .43 * 
0 .29* 
0.23 * 
0 .2 1 
0 . 1 8  
0 . 1 0  
0 .02 
Table B-1.  Comparison of phytoplankton abundance and community indices between Yanty 
Creek marsh, NY, Oswego River and Lake Ontario in June, August and October. Abundances 
are in number per mL. YC=Yanty Creek, OR=Oswego River, OH=Oswego Harbor, Hamlin 
Beach= nearshore region of Lake Ontario, and LO (Sta 4 1 )  = pelagic epilimnetic of Lake Ontario. 
SR=Species richness. ND=No Data. Counts of Anacystis marina are removed from the Oswego 
samples. These bacteria are not generally included in traditional plankton counts. Species 
richness is not included for the nearshore Lake Ontario samples from Hamlin Beach. Organisms 
were "d "fi d 1 1 ent1 te to genus om y. 
Creek Oswego Inner Outer Lake Lake Oswego 
River Pond Pond Ontario Ontario Harbor 
Nearshore Offshore (Site 7) 
JUNE YC OR YC YC Hamlin LO (Sta41) OH 
Evenness .576 ND . 565 .493 .639 ND ND 
S.R. 34 ND 33 35  ND ND ND 
Abundance 62,845 ND 42,249 59,282 306 1 ND ND 
BAC 1 1 864 ND 4503 7700 1 053 ND ND 
CHR 1 1 89 ND 289 7 1 3  0 ND ND 
CHL 5872 ND 3430 3 143 1 3 0  ND ND 
CRY 1 023 ND 1338 1 209 835  ND ND 
CYA 39435 ND 3 1 107 44520 1 042 ND ND 
EUG 73 ND 36 73 0 ND ND 
MIS 3386 ND 2865 1 563 0 ND ND 
PYR 0 ND 0 0 0.7 ND ND 
AUGUST YC OR YC YC Hamlin LO(Sta41) OH 
Evenness .460 .307 .25 1 .207 .758 . 73 1 .4 1 7  
S .R. 32 1 07 23 25 ND 52  1 16 
Abundance 1 5,094 26,863 2,659 66,332 1 459 1 8 14 3978 1 
BAC 266 6349 83 1 1 5 65 32  606 1 
CHR 0 66 0 0 0 540 3 1 9 
CHL 296 8 1 82 49 200 4 1 7  736 6973 
CRY 1 3 14 696 44 970 426 532 1 047 
CYA 96 1 1 1 6,478 200 1 63798 548 450 23685 
EUG 7 1 0 1 5  0 0 0 0 0 
MIS 3559 368 446 1 2 1 5  0 0 1 5 14 
PYR 35 74 0 0 3 8 1 06 
COL 0 4 1  0 0 0 1 6  82 
OCTOBER YC OR YC YC Hamlin LO(Sta41)  OH 
Evenness .424 .220 .376 .45 1 .485 ND .26 1 
S .R. 32 1 1 3 42 53 ND ND 96 
Abundance 1 4,698 9 1 89 24,0 1 2  23,450 7965 ND 1 1 1 93 
BAC 1 8 1  3280 7 1 0  974 7 1  ND 2349 
CHR 0 82 0 0 272 ND 908 
CHL 2 1 9  2587 383 496 1 9 1  ND 2741 
CRY 538 409 1 1 1 1  1 562 2788 ND 327 
CYA 1 09 1 4  2487 20436 1 5622 59 ND 43 1 2  
EUG 9 0 0 0 0 ND 0 
MIS 28 1 2  344 1 354 4584 0 ND 556 
PYR 1 7  0 1 7  1 .5 ND 0 
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Table C-1 .  Comparison of zooplankton abundance and community indices between 
Braddock Bay and Yanty Creek marsh, NY in June, August and October. Abundances 
are in number per liter. YC=Yanty Creek, BC=Buttonwood Creek at Braddock Bay, 
SC= Salmon Creek at Braddock Bay, OW=Open water at Braddock Bay, LO=pelagic of 
Lake Ontario, and BB= Braddock Bay. September samples from Braddock Bay are 
compared to October samples from Yanty Creek. SR=Species richness. Total Abun= 
Total abundance. Braddock Bay data from Weaver ( 1 997). ND=No Data. Lake Ontario 
data from Lampman and Makarewicz ( 1 999) . 
Creek Inner Outer Emergent Submergent 
Pond Pond Vegetation Vegetation 
JUNE YC BC sc YC ow YC LO YC BB YC BB 
Evenness 0.26 0.62 0.59 0.3 1 0.57 0.89 ND 0.9 1 0 .7 1 0.9 1 0.56 
S .R. 3 25 29 4 27 1 4  ND 6 28 5 34 
Abundance 
Cladocera 0.0 5.7 406.6 0.7 1 5 1  7.4 ND 4.9 63.9 4.7 260.7 
Calanoida 0 0.03 9.6 0.0 9.3 2.0 ND 0.0 3 .3  0 .0  9 .8 
Cyclopoida 1 5 . 1 1 0.8 3 1 .8 2.0 40.8 2.0 ND 48.3 6 .9 47.0 1 6.6  
Copepoda 1 5 . 1 37.3 52.8 32.2 85 .0 6.4 ND 9.9 1 84.6 1 8 . 1 45. 1 
Nauplii 
Rotifera 1 .0 1 55 905 .6 2.9 973 24. 1 ND 1 23 530 4 .7  1 0 1 2  
Ostracoda 0.0 0.9 0.3 0 0 0.0 ND 0.0 0.5 0.0 0.3 
Total Abun 1 6.2 209.7 1 407 35 .2 1 259 39.8 ND 1 86.3 789 75.2 1 345 
AUGUST YC BC sc YC ow YC LO YC BB YC BB 
Evenness 0 .6 1 0.62 0.5 1 0.6 1 0.67 0 .5 1 0.73 0.67 0 .7 1 0.92 0.65 
S .R. 1 1  23 26 5 3 1  1 0  28 5 1 8  9 46 
Abundance 
Cladocera 6.2 7 .5 32.6 3 .9 43 .5 0 .8 1 9.8  6 .3 38 .0 5. 1 22.2 
Calanoida 0 0.4 0.03 0 1 . 1  1 . 1  0.6 75.2 0.0 0 1 0.0 
Cyclopoida 1 7.3 3 .6 3 .7 5 .8  8 .0 1 2. 1  4 1 .6 1 2.5  1 .3 25.4 53.3 
Copepoda 60.8 ' 1 0.9 1 6 .3 9.7 35 .6 72.4 52.3 1 2.5  64.2 1 0. 2  84.6 
Nauplii 
Rotifera 24.9 1 7.9 7.6 42.9 1 29.8 23 .5  146.2 6.3 676.3 35 .6  234.8  
Ostracoda 0.0 1 0.2 7.2 0 0 . 1 0 0 1 56.7 1 .3 0 1 09.9 
Total Abun 1 09 50.5 67.4 62.3 2 1 8  1 1 0 26 1 269.5 78 1 . 1  1 90 1 70. 1 . 
OCTOBER YC BC sc YC ow YC LO YC BB YC BB 
Evenness 0.69 0.5 1 0.52 0.69 0.7 1 0.70 ND NS 0.73 0.82 0.6 1 
S .R. 1 7  1 7  20 1 3  32 9 ND NS 29 12 37.0 
Abundance 
I--· 
Cladocera 5 1 .4 1 .2 1 .9 4.4 12.5 2.2 ND NS 8 .4 1 3 . 3  24.0 
Calanoida 0.2 0 0 0 5 .2 0 ND NS 1 .5 0 .8 1 3 .7 
Cyclopoida 20.9 1 :3 0.6 . 12.6 5.8 1 2.5  ND NS . 5 .8  32.4 45.7 
Copepoda 1 1 . 1  24.6 8 .5  1 0.7 32. 1 9.9 ND NS 24.5 1 8 .3 40.6 
Nauplii 
Rotifera 4 1 . 8  1 2.8  1 .4 1 1 .9 1 24.3 8 . 1 ND NS 96.4 44.0  26.5 
Ostracoda 0 0.7 2.0 0 1 .3 0 ND NS 4.7 0 1 12 .5 
Total Abun 1 25 4 1  1 4.4 39.6 1 8 1 .2 32.7 0 NS 1 4 1  1 09 263 
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Table D-1 .  Biotic index values for benthic macroinvertebrates collected in Yanty Creek marsh. Values were 
calculated for vegetation habitats vegetation habitats only and compared to slow moving streams with sandy 
substrates according to Bode et a!. 1 996. 
Taxa Richness Hilsenhoff Biotic Index NCO Taxa* EPT Taxa* *  
Location/Habitat Aug-99 Oct-99 Jun-00 Aug-99 Oct-99 Jun-00 Aug-99 Oct-99 Jun-00 Aug-99 Oct-99 Jun-00 
Inner Pond 
Mud 3 ND 3 
Vegetation 1 1  ND 9 7 . 1 9  ND 6.42 9 ND 7 1 ND 0 
Water Column ND ND 6 
Outer Pond 
Mud 3 6 3 
Vegetation 1 3  1 0  1 0  6 .87 6 .70 6 .72 1 1  8 .00 8 1 0 .00 1 
·water Column 5 4 6 
Yanty Creek 
Mud 3 2 3 
Vegetation 28  1 1  1 6  5 . 84 6 .85  6 . 1 6  27 9 14  0 1 0 
Water Column 2 2 ND 
* Number on non-chironomid and non-oligochaete taxa 
Table D-2. Benthic macroinvertebrate taxa found in Yanty CreekMarsh and other Great 
Lakes Marshes. X =  present. 
Yanty Creek Irondequoit 
Y anty Creek Marsh Taxa Marsh Lake Erie* Bay* *  
P.  Annelida 
C. Oligochaeta X X X 
C. Hirudinea 
0. Rhynchobdellida 
F. Glossiphonidae 
Placobdella ornata X 
Placobdella sp. X X X 
Helobdella fuse a X 
Helobdella stagnalis X X X 
Helobdella sp. X X 
Actinobdella sp. X 
P. Arthropoda 
C. Crustacea 
0. Amphipoda 
F. Talitridae 
Hyalella azteca X X 
F .  Gammaridae 
Gammarus fasciatus X X X 
0. Isopoda 
F. Asellidae 
Caecidotea sp. X X X 
C. Insecta 
0. Diptera 
F .  Chironomidae X X X 
F .  C,eratopogonidae 
Bezzia sp. X 
Probezzia sp. X X 
F .  Dixidae X 
F .  Ephydridae X 
F .  Stratiomyidae 
Stratiomys sp. X 
Odontomyia sp. X X 
F .  Tanyderidae X 
0.  Trichoptera 
F. Hydroptilidae 
Oxyethira sp. X 
F .  Polycentropodidae 
Polycentropus sp. X 
48 
Table D-2 continued. 
0. Coleoptera 
F. Curculionidae 
Tanyshyrus sp. X 
F .  Dytiscidae 
Cybister sp. X 
F .  Elmidae 
Ancyronyx sp. X X 
Stenelmis sp. X 
F. Haliplidae 
Peltodytes sp. X X 
F. Hydrophilidae X 
Helochares sp. X 
0 .  Hemiptera 
F. Corixidae X 
Trichocorixa sp. X 
F. N otonectidae X X 
Buenoa sp. X 
F. Belostomatidae 
Belostoma sp. X X X 
F. Gerridae 
Gerris sp. X X X 
Trepobates sp. X 
F .  Pleidae 
Neoplea sp. X X 
F. Hebridae X 
Merragata sp. X 
F. Mesoveliidae 
. Mesovelia sp. X X 
F. Veliidae 
Microvelia sp. X 
0 .  Odonata 
F. Aeshnidae 
Aeshna sp. X 
Anax sp. X X 
F.  Coenagrionidae X 
Enallagma sp. X X 
Ischnura sp. X X 
F .  Cordulidae 
Somatachlora sp. X X 
F. Libellulidae 
Pachydiplax sp. X 
Pantala sp. X 
Plathelmis sp. X 
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Table D-2 continued. 
0. Ephemeroptera X 
F. Batidae 
Cloeon sp. X 
Baetis sp. X 
F.  Caenidae 
Caenis X 
0. Lepidoptera 
F. Pyralidae 
Acentria sp. X X 
Paraponyx sp. X 
F. Noctuidae (instar) 
C. Arachnida X 
F .  Hydracarina X X 
F .  Unionicolidae 
Neumania sp. X 
P. Mollusca 
C. Gastropoda 
0. Basotnmatophora 
F. Physidae 
Physa/Physella sp. X X X 
F .  Planorbidae X 
Planorbella trivolis X X 
0. Mesogastropoda 
F. Viviparidae 
Campeloma decisum X X 
F.  Valvatidae 
Valvata tricarinata X X 
Valvata sincera X X 
F. B ithyniidae 
Bithnynia tentaculata X X X 
Taxa in Common with Yanty Creek marsh 56  20 27 
* References cited in Herdendorf ( 1 987) 
* * Haynes and McNamara ( 1 998) 
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Table E-1 . Fishes caught by trap nets and electrofishing in the Lake Ontario-influenced and marshy reaches of lower Yanty and Sandy (Haynes, 
Unpublished data) Creeks, Monroe County, NY. These data are compared to Braddock Bay, Monroe County, NY (MCDOH 1 994) and Lake 
Erie (Herdendorf 1 987). P = species present. PD = wetland-dependentlife history. PF = facultative life history relationship to wetlands. 
Sandy Creek Yanty Creek Braddock Lake 
July September August October June Bay Erie 
Family Common Name Latin Name 1 983- 1 998 1 993- 1 999 1 999 1 999 2000 1 994 1 987 
Bowfins Amiidae 
Bowfin Amia calva p p p p p p PD 
Catfishes Ictaluridae 
Brown bullhead Ameiurus nebulosus p p -- -- p p PF 
Tadpole madtom Noturus gyrinus p -- -- -- PD 
Yell ow bullhead Ameiurus nata/is -- -- -- -- -- p PF 
Drums Sciaenidae 
Freshwater drum Aplodinotus grunniens -- -- -- -- p -- PF 
Gars Lepisosteidae 
Longnose gar Lepisosteus osseus p p -- -- -- -- PD 
Herrings Clupeidae 
Alewife A los a pseudoharengus p -- -- -- p p PD 
Gizzard shad Dorosoma cepedianum -- p p -- -- -- PF 
Killifishes Cyprinodontidae 
Eastern banded killifish Fundulus diaphanus p p -- p p -- PD 
Minnows Cyprinidae 
Bluntnose minnow Pimephales notatus -- p -- -- -- -- PF 
Common carp Cyprinus carpio p p p p p p PF 
Common shiner Luxilus cornutus -- p p p p 
Emerald shiner Notropis atherinoides -- -- -- -- p 
Fathead minnow Pimephales promelas -- -- -- -- -- p PF 
Golden shiner Notemigonus crysoleucas p p p -- p -- PD 
Goldfish Carassius auratus -- -- p p p -- PF 
Perches Percidae 
Yell ow perch Perea flavescens p p p p p p PF 
Pikes Esoscidae 
N orthem pike Esox lucius p p p p -- p PD 
Salmons and trouts Salmonidae 
Brown trout Salmo trutta - - p - - p -- p 
Table E- 1 (continued) Sandy Creek 
July 
Family Common Name Latin Name 1 983- 1 998 
Suckers Catostomidae 
White sucker Catostomus commersoni p 
Sunfishes and basses Centrarchidae 
Black crappie Pomoxis nigromaculatus p 
Bluegill Lepomis macrochirus --
Largemouth bass Micropterus salmoides p 
Pumpkinseed Lepomis gibbosus p 
Rock bass Ambloplites rupestris --
Smallmouth bass Micropterus dolomieu p 
White crappie Pomoxis annularis --
Temperate basses Moronidae p 
White perch Marone americana p 
Total Species 
Yanty Creek-1 8 Y anty Creek-- 1 8  Y anty Creek -- 1 8  
Sandy Creek--22 Lake Erie--44 Braddock Bay-- 1 7  
I n  Common-- 1 6  I n  Common-- 1 5  In Common-- 1 2  
" ?  
September 
1 993- 1 999 
p 
p 
p 
p 
p 
p 
p 
--
--
Yanty Creek 
August 
1 999 
--
p 
p 
p 
p 
--
--
--
--
October 
1 999 
--
p 
p 
p 
p 
--
' --
--
--
Braddock Lake 
June Bay Erie 
2000 1 994 ' 1 987 
- - p PF 
p p PF 
p p PF 
p p PF 
p p PD 
p p PF 
-- -- PF 
-- p 
-- p PF 
Table F-l a. Amphibians observed at Yanty Creek marsh, May-July 2000 during timed 
calling surveys; numbers refer to maximum calling code noted. 0 = not present; 1 = 
individuals can be counted, calls not simultaneous; 2 = calls distinguishable, some 
simultaneous calling; 3 = full chorus, calls continuous and overlapping (Long Point B ird 
Observatory 1 996). 
Survey Date 
Species Habitat1 3 May 22 May 9 June 29  June 
American toad DW 1 0 0 0 
(Bufo american us) 
Gray treefrog DW 0 0 0 1 
(Hyla versicolor) 
Spring peeper CM 3 1 0 0 
(Pseudacris crucifer) 
Western chorus frog CM 0 1 0 0 
(Pseudacris triseriata triseriata) 
Northern leopard frog CM 1 0 0 0 
(Ran a pipiens) 
Green frog CM 0 0 1 1 
(Ran a clamitans) 
Bullfrog CM 0 0 0 1 
(Rana catesbeiana) 
1 .  DW = second-growth deciduous woods; CM = cattail marsh. 
wood frog (Rana sylva tic a) 
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Table F-lb .  Amphibians observed at Braddock Bay, May-July 2000 during timed calling 
surveys; numbers refer to maximum calling code noted. 0 = not present; 1 = individuals 
can be counted, calls not simultaneous; 2 = calls distinguishable, some simultaneous 
calling; 3 = full chorus, calls continuous and overlapping (Long Point Bird Observatory 
1 996). Scientific names are given in Table F - 1  a. 
Survey Date 
Species Habitat1 3 May 22 May 9 June 29  June 
American toad DW 1 0 0 0 
Gray treefrog DW 0 1 1 1 
Spring peeper CM 2 1 0 0 
Western chorus frog CM 0 1 0 0 
Northern leopard frog CM 1 0 0 0 
Green frog CM 0 1 1 1 
Bullfrog CM 0 0 0 1 
1 .  DW = second-growth deciduous woods; CM = cattail marsh. 
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Table F-2 . Reptiles observed at Yanty Creek marsh study site, August 1 999-July 2000. 
Species Habitat 1 
Chelydridae 
Snapping turtle CM 
( Chelydra serpentina) · 
Emydidae 
Midland painted turtle CM 
( Chrysemys picta marginata) 
Colubridae 
N orthem water snake CM 
(Nerodia sipedon sipedon) 
Eastern garter snake OF 
(Thamnophis sirtalis sirtalis) 
Brown snake OF 
( Storeria dekayi) 
Northern red-bellied snake OF 
(Storeria occipitomaculata 
maculata) 
Racer OF 
(Coluber constrictor) 
1 .  CM = cattail marsh, OF = old field. 
2 .  N = netting, VES = visual encounter surveys. 
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Method of observation2 
N 
N 
VES 
VES 
VES 
VES 
VES 
Table G-1.  Mammals observed at the Yanty Creek marsh study site, August 1 999-July 
2000. 
Species Habitae Method of observation2 
Didelphidae 
Opossum CM, DW DO 
(Didelphis viginiana) 
Soricidae 
Masked shrew OF LT 
(So rex cinereus) 
Short-tailed shrew OF, CM, BE DO, LT 
(Blarina brevicauda) 
Talpidae 
Star-nosed mole OF, WE DO 
( Condylura cristata) 
V espertilionidae 
Little brown bat OF, CM, WE UD 
(Myotis lucifugus) 
Big brown bat OF, CM, WE UD 
(Eptesicus fuscus) 
Leporidae 
Eastern cottontail OF, WE, BE DO, RK 
(Sylvilagus jloridanus) 
Sciuridae 
Eastern chipmunk DW DO 
(Tamias striatus) 
Woodchuck WE, OF, RK DO 
(Marmota monax) 
Eastern gray squirrel DW DO 
(Sciurus carolinensis) 
Red squirrel CF DO 
( Tamiasciurus hudsonicus) 
Muridae 
White-footed mouse DW, CM, OF DO, LT 
(Peromyscus leucopus) 
Meadow vole OF, BE DO, LT 
(Microtus pennsylvanicus) 
Muskrat CM, YC, RK DO 
( Ondatra zibethicus) 
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Table G-1 (continued). Mammals observed at the Yanty Creek marsh study site, August 
1 999-July 2000. 
Species 
Cricetidae 
Norway rat 
(Rattus norwegicus) 
Canidae 
Red fox 
( Vulpes vulpes) 
Gray fox 
( Urocyon cinereoargenteus ) 
Domestic dog 
(Canis familiaris) 
Procyonidae 
Raccoon 
(Procyon lotor) 
Mustelidae 
Mink 
(Mus tela vis on) 
Long-tailed weasel 
(Mus tela frenata) 
Striped skunk 
(Mephitis mephitis) 
Cervidae 
White-tailed deer 
( Odocoileus virginian us) 
Habitae Method of observation2 
BE DO 
OF, BE DO 
RK DO 
BE DO 
CM, BE, RK DO 
CM, BE DO, SI 
OF DO 
OF, CM, DW DO 
OF, CF, DW DO 
1 .  OF = old field, CF = conifer stand, DW = second-growth deciduous woods, WE = 
woodland-mowed grass field edge, CM = cattail marsh, BE = beach, RK = road kill, 
YC = Yanty Creek. 
2 .  DO = direct observation, LT = live trapping, UD = ultrasonic detector, SI  = signs.  
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Table G-2 . Trap success (number of traps with animals/number of traps available) for 
small mammals, Yanty Creek marsh study site, October 1 999 - July 2000. Scientific 
names are given in Table G- 1 .  
Habitat and species October 1 999 
Old field 
Short-tailed shrew 0.035  
Masked shrew 0 .000 
White-footed mouse 0.044 
Meadow vole 0 .070 
Second-growth deciduous forest1 
White-footed mouse 0 . 125 
Second-growth deciduous forest2 
White-footed mouse 
Second-growth deciduous forese 
White-footed mouse 
Muskrat 
Cattail marsh 
Short-tailed shrew 0. 1 1 1  
White-footed mouse 0.056 
Month 
May 2000 July 2000 
0.000 0.000 
0 .000 0 .006  
0 .006 0 .0 1 7  
0 .064 0 . 1 3 7  
0 . 1 06 
0 .039 
0 .020 
0.0 1 0  
1 .  Second-growth deciduous forest along the west side of Y anty Creek marsh. 
2 .  Second-growth deciduous forest along the east and south side of Y anty Creek marsh. 
3 .  Second-growth deciduous forest along the bank separating the eastern end o f  Y anty 
Creek marsh and Lake Ontario .  
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Table H-1 .  Endangered (E), threatened (T) or birds of special concern (SC) observed at 
or near Y anty Creek marsh. 
Common Name Latin Name Past Studies* This Study 
Bittern, American (SC) Botaurus lentiginosus N y 
Bittern, Least (T) Ixobrychus exitus y N 
Bluebird, Eastern**  Sialia sialis y y 
Chat, Yell ow-breasted (SC) Icteria virens N Y*** 
Eagle, Bald (T) Haliaetus leucocephalus y y 
Eagle, Golden (E) Aquila crysaetos y N 
Falcon, Peregrine (E) Fa/co peregrinus y y 
Goshawk, Northern (SC) Accipiter gentilus N y 
Grebe, Pied-billed (T) Podilymbus podiceps N y 
Harrier, Northern (T) Circus cyaneus y N 
Hawk, Cooper's (SC) Accipiter cooperi y y 
Hawk, Red-shouldered (SC) Buteo lineatus y y 
Hawk, Sharp-shinned (SC) Accipiter striatus N y 
Lark, Homed (SC) Eremophila alpestris N y 
Loon, Common (SC) Gavia immer y y 
Nighthawk, Common (SC) Chordeiles minor y N 
Osprey (SC) Pandion haliaetus y N 
Owl, Short-earred (E) Asio flammeus y N 
Raven, Common** Corvus corax y N 
Sandpiper, Upland (T) Bartramia longicauda y N 
Shrike, Loggerhead (E) Lanius ludovicianus y N 
Sparrow, Vesper (SC) Pooecetes gramineus y N 
Tern, Black (E) Chlidonias niger y N 
Tern, Common (T) Sterna hirundo y N 
Thrush, Bicknell's (SC) Catharus bicknelli N Y*** 
Warbler, Golden-winged (SC) Vermivora chrysoptera N Y*** 
* Birds of Hamlin Beach State 
Park( undated) 
** Not on current list (DEC 2000a) 
***Mist netting by David Bonter 
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Table H-2. Bird abundance and richness in the Yanty Creek marsh area. 
Number of Number of Number of Individuals per Sampling Period 
Vegetation Habitat Species Individuals Sep-Oct Jan Agr-May Jul-Aug 
Conifer Plantation 24 64 14  1 37 12 
Emergent Marsh 59 579 158  0 230 1 9 1  
Mature Hardwood Forest 4 1  1 3 8  1 6  3 1 08 1 1  
Old Field - Shrub 53 1 68 1 8  8 1 20 22 
Shore - Beach 62 3 2 1  42 1 96 82 
Successional Hardwood Forest 40 1 1 3 35  5 45 28 
Wooded Swamp 53 367 77 1 2  1 69 1 09 
Total 1 24* 1 750 360 30 905 455 
* Repeated species removed from total 
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Table H-3 . Bird species found only in the shore-beach, emergent marsh and wooded swamp habitats * =  
wetland-dependent). 
Bittern, American* 
Bufflehead* 
Cormorant, Double-crested 
Duck, Blue-winged Teal* 
Duck, Mallard* 
Duck, Wood* 
Eagle, Bald 
Falcon, Peregrine 
Gallinule (Common Moorhen)* 
Goose, Canada* 
Goshawk, N orthem 
Grebe, Pied-billed* 
Gull, Greater Black-backed 
Gull, Herring 
Gull, Ring-billed 
Hawk, Broad-winged 
Hawk, Cooper's* 
Hawk, Red-shouldered 
Hawk, Sharp-shinned* 
Heron, Great Blue* 
Heron, Green* 
Kestrel, American* 
Kingbird, Eastern* 
Kingfisher, Belted* 
Loon, Common 
Meganser, Hooded* 
Merganser, Red-breasted 
Rail, Virginia* 
Sandpii?er, Spotted* 
Sora* 
Sparrow, Swamp* 
Swallow, Bam 
Swallow, Rough-winged 
Swift, Chimney 
Tern, Caspian* 
Thrasher, Brown 
Towhee, Rufous-sided 
Warbler, Canada* 
Warbler, Mourning* 
Warbler, Orange-crowned* 
Waterthrush, Northern* 
Woodpecker, Pileated 
Wren, Marsh* 
Yell ow legs, Greater* 
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Botaurus lentiginosus 
Bucephala albeola 
Phalacrocorax auritus 
Anas discors 
Anas platyrhynchos 
Aix sponsa 
Haliaetus leucocephalus 
Falco peregrinus 
Gallinula chloropus 
Branta canadensis 
Accipiter gentilis 
Podilymbus podiceps 
Larus marinus 
Larus argentatus 
Larus delawarensis 
Buteo platypterus 
Accipiter cooperii 
Buteo lineatus 
Accipiter striatus 
Ardea herodias 
Bzitorides striatus 
Falco sparverius 
Tyrannus tyrannus 
Megacerle alcyon 
Gavia immer 
Lophodytes cucullatus 
Mergus serrator 
Rallus limicola 
Actitis macularia 
Porzana carolina 
Melospiza georgiana 
Hirundo rustica 
Stelgidopteryx ruficollis 
Chaetura pelagica 
Sterna caspia 
Toxostoma rufum 
Pipilo erythrophthalmus 
Wilsonia canadensis 
Oporornis philadelphia 
Vermivora celata 
Seiurus noveboracensis 
Dryocopus pileatus 
Cistothorus palustris 
Tringa melanoleuca 
Table H-4 . The ten most common birds banded in the fall at the Braddock Bay and Yanty 
Creek marsh sites. 
Species 
Black-capped Chickadee 
Common Y ellowthroat 
Dark-eyed Junco (Slate-colored) 
Golden-crowned Kinglet 
Grey-cheeked Thrush 
Hermit Thrush 
Ruby-crowned Kinglet 
Swainson's Thrush 
Swamp Sparrow 
White-throated Sparrow 
Yell ow Warbler 
Gray Catbird 
Song Sparrow 
Magnolia Warbler 
-- Not in top 1 0  
Braddock Bay 
1 987- 1 996 Average 1 997 
34 1 1 3 
70 1 65 
1 00 1 78 
1 00 1 93 
33 65 
293 7 1 5  
3 9  8 8  
40 75 
47 75 
33 57 
* Many more observed in this study than captured and banded. 
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Yanty Creek 
1 999 
1 45 
77 
74 
206 
1 12 
1 62 
546 
1 1 5 
1 26 
572 
1 *  
3 9  
4 6  
4 5  
Table H-5. The ten most common birds banded in the spring at the Braddock Bay and 
Yanty Creek marsh sites. 
Braddock Bay Yanty Creek 
Common Name 1 988- 1 997 Average 1 998 1 999 
Ruby-crowned Kinglet 285 309 208 
Magnolia Warbler 249 1 70 8 3  
American Redstart 1 24 1 67 5 9  
Gray Catbird 1 46 1 50 1 40 
Yellow Warbler 279 1 50 1 72 
Common Y ellowthroat 1 07 1 35 1 30 
Black-capped Chickadee 1 8 1  1 1 9 9 *  
White-throated Sparrow 95 88 1 24 
Traill's Flycatcher 57 84 5 1  
Cedar Wax wing 75 8 1  
Least Flycatcher 4 1  
Wilson's Warbler 65 
-- Not in top 1 0  
* Many more observed in this study than captured and banded. 
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Appendix A-L Vascular plant species, by family in alphabetical order, growing within 
the Y anty Creek marsh study area. Where identifications were uncertain (due to lack of 
flowering or fruiting material), the specific taxonomic epithet is given in parentheses. 
Nomenclature follows Gleason and Cronquist 1 99 1 .  Vegetation types are based on those 
of Reschke 1 990.  
Aceraceae 
Acer (nigrum Michx. f.)- Mature hardwood forest. 
Acer negundo L. - Swamp, Shore, Successional northern hardwoods, Successional o ld field and 
shrub land. 
Acer rubrum L. - Mature hardwood forest, Swamp, Shore (saplings). 
Acer saccharinum L. - Mature hardwood forest, Swamp, Successional northern hardwoods. 
Acer saccharum Marshall - Mature hardwood forest. 
Acer ginnala Maxim. - Successional old field and shrub land (clearly naturalized with seedlings and 
saplings throughout much of the old field). 
Alismataceae 
Alisma triviale Pursh. - Emergent marsh at boundary between marsh and aquatic habitats. 
Sagittaria latifolia Willd. - Emergent marsh at edge of aquatic habitat, Shore. 
Anacardiaceae 
Rhus typhina L. - Successional northern hardwoods. 
Toxicodendron radicans (L.) Kuntze - Successional old field and shrubland, Pine 
plantation, Swamp, Successional northern hardwoods. 
Apiaceae 
Cicuta bulbifera L. - Emergent marsh, Swamps. 
Daucus carota L. - Shore, Successional old field and shrub land. 
Sium suave Walter - Shrub dominated swamp. 
Apocynaceae 
Apocynum cannabinum L. - Successional old field and shrub land. 
Aq uifoliaceae 
!lex verticillata (L.) A. Gray - Shrub dominated swamp, Successional northern hardwoods. 
Araceae 
Arisaema triphyllum (L.) Schott - Mature hardwood forest. 
Araliaceae 
Aralia nudicaulis L - Mature hardwood forest. 
Asdepidaceae 
Asclepias syriaca L. - Successional old field and shrubland. 
Aspleniaceae 
Athyrium filix-femina (L.) Roth. - Mature hardwood forest. 
Dryopteris carthusiana (Villars) H. P. Fuchs -· Mature hardwood forest, Successional northern 
hardwoods, Swamp. 
Dryopteris marginalis (L.) A. Gray - Mature hardwood forest, Swamp. 
Gymnocarpium dryopteris (L.) Newman - Mature hardwood forest (one patch). 
Polystichum acrostichoides (Michx.) Schott - Mature hardwood forest. 
Thelypteris palustris Schott. - Swamp, Emergent marsh. 
Asteraceae 
Achillea millefolium L - Successional old field and shrub land. 
Ambrosia artemisiifolia L. - Shore. 
Anthemis cotula L. - Shore. 
Arctium minus Schk. - Successional old field and shrubland (along trails), Shore, 
Successional northern hardwoods. 
Artemisia vulgaris L. - Successional old field and shrubland, Successional northern 
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Appendix A-1 (continued). 
hardwoods, Shore. 
Aster divaricatus L. - Mature hardwood forest. 
Aster ericoides L. - Successional old field and shrub land. 
Aster novae-angliae L. - Successional old field and shrubland. 
Aster laterifolius (L.) Britton - Successional northern hardwoods 
Aster laterifolius x lanceolatus - Successional northern hardwoods, Swamp. 
Aster lanceolatus Willd. - Swamp, Successional northern hardwoods, Mature Hardwood forest, 
Shore, Pine plantation. 
Bidens cernua L. - Shore. 
Bidens connata Muhl. - Shore. 
Bidens discoidea (T. & G.) Britton - Shrub dominated swamp. 
Bidens frondosa L. - Shore, Swamp. 
Chrysanthemum leucanthemum L. - Shore, Successional old field and shrubland. 
Cichorium intybus L. - Successional old field and shrubland, Shore. 
Cirsium arvense L. - Successional old field and shrubland (along trails), Swamp. 
Cirsium vulgare (Savi) Tenore - Successional old field and shrubland, Shore, Successional northern 
hardwoods, Swamp. 
Conyza canadensis (L.) Cronq. - Shore. 
Erechtites hieracifolia (L.) Raf. - Shore. 
Erigeron philadelphicus L. - Successional northern hardwoods, Shore. 
Eupatorium maculatum L. - Shore. 
Eupatorium perfoliatum L. - Shore. 
Euthamnia graminifolia (L.) Nutt. - Successional old field and shrubland. 
Hieracium pratense Tausch - Successional old field and shrubland. 
Lactuca serriola L. Shore. 
Picris hieracioides L. - Successional old field and shrubland. 
Prenanthes species - Mature hardwood forest. 
Solidago caesia L. - Mature hardwood forest. 
Solidago canadensis L. - Successional old field and shrubland, Successional northern hardwoods, 
Swamp. 
Sonchus arvensis L. - Shore. 
Tanacetum vulgare L. - Shore 
Taraxicum officinale Weber - Successional northern hardwoods, Mature hardwood forest, Swamp, 
Successional old field and shrubland, Pine plantation. 
Tussilago farfara L. - Successional northern hardwoods - along shore. 
Xanthium strumarium L. - Shore. 
Balsaminiaceae 
Impatiens capensis Meerb. - Emergent marsh, Swamp, Mature hardwood forest, 
Successional northern hardwoods. 
Berberidaceae 
Caulophyllum thalictroides (L.) Michx. - Mature hardwood forest. 
Betulaceae 
Alnus incana (L.) Moench. - Successional northern hardwoods (in forests along SHore), Swamp. 
Alnus glutinosa (L.) Gaertner - Successional northern hardwoods (including forests along shore), 
Tree dominated swamp, Successional old field and shrubland. 
Betula alleghenensis Britton - Mature hardwood forest. 
Betula lenta L. - Mature hardwood forest 
Betula pendula Roth. - Successional northern hardwoods, Successional old field and shrub land. 
Carpinus caroliniana Walter - Swamp. 
Ostrya virginiana (Miller) K. Koch - Mature hardwood forest. 
Boraginaceae 
Myosotis scorpoides L. - Emergent marsh, Swamp. 
Brassicaceae 
Alliaria petiolata (Bieb.) Cavara & Grande - Successional northern hardwoods, Pine plantation. 
Barbarea vulgaris R. Br. - Successional old field and shrub land, Shore. 
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Appendix A-1 (continued). 
Berteroa incana (L.) DC - Shore. 
Cakile edentula (Bigelow) Hook. - Shore. 
Cardamine concatenata (michx.) 0. Schwarz - Mature hardwood forest. 
Hesperis matronalis L. - Shore. 
Rorippa palustris (L.) Besser var. hispida (Desv.) Rydb. - Shore, Emergent marsh. 
Butomeaceae 
Butomus umbellatus L. - Emergent marsh - behind breakwater. 
Callitrichaceae , 
Callitriche palustris L. - Swamp, Shore, Emergent wetland. 
Caprifoliaceae 
Lonicera morrowii A. Gray - Successional old field and shrubland, Successional northern 
hardwoods, Pine plantation, Swamp (abundant), Mature hardwood forest. 
Lonicera tatarica L. - Successional northern hardwoods (uncommon). 
Sambucus canadensis L. - Swamp. 
Viburnum dentatum - L. var. lucidum Aiton - Swamp, Successional northern hardwoods. 
Viburnum lentago L. - Swamp, Swamp -tree dominated, Successional old field and 
shrubland, Successional northern hardwoods. 
Viburnum opulus L. - Successional northern hardwoods, Pine plantation, Mature hardwood forest. 
Caryophyllaceae 
Cerastium vulgatum L. - Successional old field and shrubland, Successional northern hardwoods (in 
forests along shore). 
Silene latifolia Poiret - Shore. 
Ceratophyllaceae 
Ceratophyllum demersum L. - Aquatic. 
Chenopodiaceae 
Chenopodium album L. - Shore. 
Convolvulaceae 
Calystegia sepium (L.) R. Br. - Shore 
Cornaceae 
Cornus amomum Miller - Swamp, Mature hardwood forest, Successional northern 
hardwoods. 
Cornus racemosa Lam. - Successional old field and shrub land, Swamp, Sucessional 
northern hardwoods, Pine plantation. 
Cornus sericea L. - Successional old field and shrub land, Successional northern 
hardwoods,Swamp. 
Cucurbitaceae 
Echinocystis lobata (Michx.) T. & G. - Emergent marsh. 
Cupressaceae 
Thuja occidentalis L. - Successional northern hardwoods( seemingly planted). 
Cuscutaceae 
Cuscuta gronovii Willd. - Emergent marsh, Shrub dominated swamp. 
Cyperaceae 
Carex crinita Lam. - Shrub dominated swamp, Emergent marsh. 
Carex gracillima Schwein. - Mature hardwood forest, Successonal northern hardwoods, Swamp. 
Carex granularis Muhl. - Mature hardwood forest. 
Carex la.xiculmis Schwein. - Mature hardwood forest. 
Carex la.'JCiflora Lam. - Mature hardwood forest. 
Carex pel/ita Mull. - Succesional northern hardwoods (in forest along shore). 
Carex rosea Schk. - Mature hardwood forest, Successional northern hardwoods, Swamp. 
Carex stipata Muhl. - Swamp, Successional northern hardwoods. 
Cyperus erythrorhizos Muhl. - Shore. 
Cyperus strigosus L. - Shore. 
Eleocharis acicularis (L.) Roemer & Schultes - Shrub dominated swamp. 
Eleocharis ovata (Roth) Roemer & Schultes - Shore. 
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Eleocharis palustris L. - Emergent marsh. 
Scirpus cyperinus (L.) Kunth. - Emergent marsh. 
Scirpus validus V ahl. - Emergent marsh. 
Dipsacaceae 
Dipsacus sylvestris Hudson - Successional old field and shrubland (along trails) . 
Eleagnaceae 
Eleagnus umbellata Thunb. - Successional northern hardwoods (in forests along shore), 
Successional old field and shfubland. 
Equisetaceae 
Equisetum arvense L. - Shore,Swamp,Successional northern hardwoods,Mature hardwood 
forest,Successional old field and shrubland 
Equisetum hyemale L. - Swamp. 
Fabaceae 
Apios americana Medicus - Shrub dominated swamp, Successional northern hardwoods. 
Lathyrus latifolius L. - Shore. 
Lotus corniculatus L. - Successional old field and shrubland. 
Medicago lupulina - Successional old field and shrubland. 
Melilotus alba Medikus - Shore, Successional old field and shrubland. 
· Robinia pseudoacacia L. - Successional northern hardwoods. 
Trifolium repens L. - Successional old field and shrubland. 
Vicia villosa Roth. - Successional old field and shrubland. 
Fagaceae 
Fagus grandifolia Ehrh. - Mature hardwood forest, Pine plantation. 
Quercus rubra L. - Mature hardwood forest, Successional northern hardwoods. 
Geraniaceae 
Geranium robertianum L. - Mature hardwood forest. 
Grossulariaceae 
Ribes americanum Miller - Swamp. 
Ribes triste Pallas - Successional northern hardwoods, Tree dominated swamp. 
Haloragaceae 
Myriopyhllum verticillatum L. - Aquatic, Shore (moist sand). 
Hamamelidaceae 
Hamamelis virginiana L. - Successional northern hardwoods (in forest alcng shore). 
Hydrocharitaceae 
Elodea canadensis Michx. - Aquatic. 
Hydrocharis morsus-ranae L. - Aquatic. 
Hypericaceae 
Hypericum punctatum Lam. - Shrub dominated swamp. 
Hypericum perforatum L. - Successional old field and shrub land. 
Iridaceae 
Iris versicolor L. - Shrub dominated swamp. 
Sisyrinchium (angustifolium Miller) - Successional northern hardwoods (in forest along shore). 
Juncaceae 
Juncus arcticus Willd. var. littoralis (Engelm.) Boivin - Shore. 
Juncus bufonius L. - Shore. 
Juncus effusus L.,Shrub dominated swamp. 
Juncus tenuis Willd. - Successional northern hardwoods (along trails), Swamp. 
Lamiaceae 
Glechoma hederacea L . .,. Successional northern hardwoods, Successional old field and shrub land, 
Swamp. 
L ycopus europaeus L. - Emergent marsh, Swamp, Shore. 
Mentha arvensis L. - Shore. 
Mentha x piperata L. - Shore, Successional northern hardwoods (in forests along shore), Swamp. 
Nepta cataria L. - Shore. 
Prunella vulgaris L. - Successional northern hardwoods, Successional old field and 
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Appendix A-1 (continued ) . 
shrubland, Swamp. 
Scutellaria galericulata L. - Emergent marsh, Shrub dominated swamp. 
Stachys palustris L. (var. homotricha Fern.) - Shore, Swamp. 
Lemnaceae 
Lemna minor L. - Aquatic, Emergent marsh. 
Lemna trisulca L. - Aquatic. 
Spirodela polyrhiza (L.) Schleiden - Aquatic 
Woljjia columbiana Karsten -;- Aquatic. 
Woljjiella punctata Griseb. - Aquatic. 
Lentibulariaceae 
Utricularia (vulgaris L.) - Aquatic. 
Liliaceae 
Erythronium americanum Ker Gawler - Mature hardwood forest. 
Maianthemum canadense Desf. - Mature hardwood forest. 
Polygonatum pubescens (Willd.) Pursh. - Mature hardwood forest. 
Trillium (grandiflorum (Michx.) Salish.) - Mature hardwood forest. 
Smilacina (stellata (L.) Desf.) - Mature hardwood forest. 
Lythracaeae 
L ythrum salicaria L. - Shore, Emergent marsh. 
Decodon verticillatus (L.) Elliott - Shrub dominated swamp, Emergent marsh (particularly edges). 
Nymphaceae 
Nuphar advena (Aiton) Aiton f. - Emergent marsh. 
Oleaceae 
Fraxinus americana L. - Mature hardwood forest, Successional northern hardwoods, Successional 
old field and shrubland. 
Fraxinus nigra Marshall - Successional northern hardwoods, Tree dominated swamp. 
Fraxinus pennsylvanica Marsh. - Successional old field and shrubland, Swamp, 
Successional northern hardwoods, Pine plantation, Mature hardwood forest. 
Ligustrum vulgare L. - Successional northern hardwoods, Swamp. 
Onagraceae 
Circaea lutetiana L. - Mature hardwood forest, Swamp, Successional northern hardwoods, beach 
forest. 
Epilobium ( ciliolatum) - Swamp. 
Epilobium coloratum Biehler - Swamp. 
Epilobium hfrsutum L. - Swamp, Successional northern hardwoods. 
Oenothera biennis L. - Shore. 
Oenothera parviflora L. - Shore. 
Onocleaceae 
Matteuccia struthiopteris (L.) Todaro - Mature hardwood forest. 
Onoclea sensibilis L. - Swamp, Successional northern hardwoods (in forests along shore), Mature 
hardwood forest. 
Orchidaceae 
Epipactis helleborine (L.) Crantz - Successional northern hardwoods (along shore). 
Orobanchaceae 
Epifagus virginiana (L.) Barton - Mature hardwood forest. 
Oxalidaceae 
Oxalis (dillenii Jacq.) - Successional northern hardwoods (along trails) . 
Oxalis stricta L. - Shore, Successional northern hardwoods. 
Pinaceae 
Pinus resinosa Aiton. - Successional northern hardwoods( seemingly planted) 
Pinus strobus L. - Pine plantation, Successional northern hardwoods (from nearby 
plantings). 
Pinus sylvestris L. - Successional old field and shrubland: 
Tsuga canadensis (L.) Carriere - Mature hardwood forest. 
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Plan taginaceae 
Plantago lanceolata L. - Successional old field and shrubland (along trails). 
Plantago major L. - Successional old field and shrubland (along trails). 
Poaceae 
Agrostis gigantea Roth. - Shore. 
Agrostis hyemalis (Walter) BSP var scabra (Willd.) Blomq. - Shore. 
Anthoxanthum odoratum L. ,Successional old field and shrubland. 
Bromus inermus Leysser - Su,ccessional old field and shrub land. 
Appendix A- 1 ( continued) . 
Cinna arundinacea L. - Shore, Successional northern hardwoods (in forests along shore), Swamp. 
Dactylis glomerata L. - Successional old field and shrubland, Successional northern 
hardwoods, Mature hardwood forest. 
Festuca pratensis Hudson - Successional old field and shrub land. 
Glyceria striata (Lam.) A. Hitchc. - Swamp, Successional northern hardwoods. 
Leersia oryzoides (L.) Swartz - Shore, Emergent marsh. 
Muhlenbergia schreberi J. F. Gmelin - Succesional northern hardwoods (in forest along shore). 
Panicum capillare L. - Shore. 
Phalaris arundinacea L. - Swamp, Emergent marsh, Shore. 
Phleum pratense L. - Successional old field and shrub land. 
Phragmites australis (Cav.) Trin. , - Shore (also one large patch at edge of successional northern 
hardwoods). 
Poa annua L. - Successional old field and shrub land (along trails), Shore, Successional northern 
hardwoods. 
Poa pratensis L. - Successional old field and shrub land, Mature hardwood forest. 
Poa trivia/is L. - Successional northern hardwoods, Swamp. 
Polygonaceae 
Polygonum (amphibium?) - Emergent marsh. 
Polygonum hydropiperoides Michx. - Emergent marsh, Swamp. 
Polygonum lapathifolium L. - Shore. 
Polygonum punctatum Elliott - Emergent marsh, Swamp, Shore. 
Polygonum sagittatum L. - Shrub dominated swamp. 
Rumex acetosella L. - Successional old field and shrub land. 
Rumex crispus L. - Successional old field and shrubland, Shore, Swamp, Successional northern 
hardwoods. 
Rumex verticillatus L. - Shrub dominated swamp, Emergent marsh (along upland edges). 
Potamogetonaceae 
Potamogeton crispus L. - Aquatic. 
Potamogeton foliosus Raf. - Aquatic. 
Potamogeton species - Aquatic 
Primulaceae 
Lysimachia ciliata L. - swamp (along barrier beach). 
Lysimachia (thyrsiflora L.) - Swamp. 
Lysimachia nummularia L. - Swamp, Successional northern hardwoods. 
Ran unculaceae 
Actaea alba (L.) Miller - Mature hardwood forest. 
Anemone canadensis L. - Successional northern hardwoods (particularly in forests along hare), Tree 
dominated Swamp. 
Ranunculus abortivus L. - Mature hardwood forest. 
Ranunculus acris L. - Successional old field and shrub land, Pine plantation, .Successional northern 
hardwoods. 
Ranunculus repens L. - Tree dominated swamp. 
Ranunculus scleranthus L. Emergent marsh (at edge of aquatic habitat). 
Rosaceae 
Agrimonia gryposepala Wallr. - Successional northern hardwoods. 
Amelanchier laevis Weig. Successional northern hardwoods. 
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Aronia arbutifolia (L.) Elliott - Successional northern hardwoods. 
Crataegus coccinea L - Successional northern hardwoods, Pine plantation. 
Crateagus monogyna Jacq. - Successional northern hardwoods. 
Crateagus punctata Jacq. - Successional northern hardwoods, Pine plantation. 
Fragaria virginiana Duchesne - Successional old field and shrubland, Successional 
northern hardwoods, Mature hardwood forest, Swamp. 
Geum (canadense Jacq.) - Successional northern hardwoods, Mature hardwood forest, Tree 
dominated swamp. , 
Geum aleppicum Jacq. - Successional northern hardwoods, Swamp, Mature hardwood forest. 
Potentilla (recta L.)  - Successional old field and shrub land. 
Potentilla anserina L. - Shore, Successional northern hardwoods, Swamp. 
Potentilla simplex Michx. - Successional northern hardwoods. 
Prunus avium L. - Successional northern hardwoods, Mature hardwood forest. 
Prunus domestica L. - Successional northern hardwoods. 
Prunus pensylvanica L.f. - Successional northern hardwoods (along forest edge), 
Successional northern hardwoods. 
Prunus serotina Ehrh. - Mature hardwood forest, Successional northern hardwoods, P ine plantation. 
Prunus virginiana L. - Mature hardwood forest, Successional northern hardwoods. 
Pyrus communis L. - Successional northern hardwoods. 
Pyrus malus L. - Successional northern hardwoods. 
Rosa canina L. - Successional northern hardwoods, Successional old field and shrubland 
(particularly at edges). 
Rosa multiflora Thunb. - Successional old field and shrubland, Successional northern hardwoods, 
Swamp. 
Rosa palustris Marshall - Shrub dominated swamp, Successional northern hardwoods (in forest 
along shore). 
Rosa virginiana Miller - Successional northern hardwoods (along edge). 
Rubus allegheniensis T. C. Porter- Swamp, Successional northern hardwoods. 
Rubus flagellaris Willd. - Successional northern hardwoods. 
Rubus idaeus L. - Successional northern hardwoods, Swamp. 
Rubus laciniatus Willd. - Successional northern hardwoods, Swamp, Pine plantation. 
Rubus odoratus L.  - Successional northern hardwoods, Mature hardwood forest. 
Rubiaceae 
Cephalanthus occidentalis L. - Swamp - shrub dominated. 
Galium (obtus,um Bigelow) - Swamp. 
Galium aparine L. - Successional northern hardwoods, Successional old field and 
shrub land, Pine plantation. 
Galium palustre L. - Shrub dominated swamp, Emergent marsh. 
Galium parisiense L. - Successional old field and shrub land. 
Galium tinctorium L. - Emergent marsh, Swamp. 
Mitchella repens L. - Mature hardwood forest (one patch). 
Rutaceae 
�zanthoxylum americanum Miller - Successional northern hardwoods, Successional 
northern hardwoods (in forests along shore), Mature hardwood forest. 
Salicaceae 
Populus balsamifera L. - Successional northern hardwoods (in forests along shore), 
Swamp. 
Populus deltoides Marshall - Successional northern hardwoods, Successional old field and 
shrubland,Swamp. 
Populus tremuloides Michx. - Successional northern hardwoods, Successional old field and 
shrubland, Pine plantation. 
Salix amygdaloides Andersson - Tree dominated swamp, Successional northern hardwoods 
(particularly in forests along shore), Shore (saplings). 
Salix bebbiana Sarg. - Swamp, Successional old field and shrub land. 
Salix discolor Muhl. - Swamp. 
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Salix exigua Nutt. - Successional northern hardwoods (in forests along shore), Successional old field 
and shrubland, Shore (saplings). 
Salixfragilis L. - Successional northern hardwoods, Swamp, Shore (saplings). 
Salix myricoides (Muhl.) J. Carey - Swamp (shrub dominated, uncommon) . 
Salix nigra Marshall - Swamp. 
Salix petiolaris J. E. Smith - Successional old field and shrub land. 
Salix purpurea L. - Shore. 
Saxifragaceae , 
Penthorum sedoides L. - Shore, Successional northern hardwoods, Swamp. 
Scrophulariaceae 
Linaria vulgaris Miller - Shore. 
Verbascum blattaria L. - Shore 
Verbascum thapsus L. - Shore. 
Veronica anagallis-aquatica L. - Emergent marsh. 
Veronica arvensis L. - Successional old field and shrubland (along trails). 
Veronica officina/is L. - Successional northern hardwoods, Pine plantation. 
Veronica serpyllifolia L. - Swamp, Successional northern hardwoods. 
Smilacaceae 
Smilax species - Swamp (along barrier beach). 
Solanaceae 
Solanum dulcamara L. - Successional northern hardwoods, Swamp, Shore, Pine plantation. 
Datura stramonium L. - Shore. 
Solanum nigrum L. - Shore. 
Sparganiaceae 
Sparganium ( eurycarpum Engelm.) - Emergent marsh. 
Tiliaceae 
Tilia americana L. - Mature hardwood forest, Pine plantation. 
Typhaceae 
Typha angustifolia L. - Emergent marsh. 
Typha latifolia L. - Emergent marsh, Shore, Swamp. (This is the dominant species 
throughout most of the marsh.) 
Ulmaceae 
Ulmus americana L. - Swamp, Successional northern hardwoods. 
Urticaceae 
Pilea pumila (L.) A. Gray - Emergent marsh. 
Urtica dioica L. - Shore, Emergent marsh. 
V erbenaceae 
Verbena hastata L. - Shore. 
Verbena urticifolia L. - Successional northern hardwoods. 
Violaceae 
Viola soraria Willd. - Mature hardwood forest. 
Vitaceae 
Parthenocissus quinquefolia (L.) Plan chon - Successional northern hardwoods, Tree dominated 
swamp. 
Vitis riparia Michx. - Mature hardwood forest, Successional northern hardwoods, Swamp, 
Successional old field and shrubland. 
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Appendix A-2.  Summary of vegetation plot data collected at Yanty Creek marsh, 
Monroe County, New York. Vegetation structure was recorded through visual estimates 
of species ' cover within 96 plots randomly located in subjectively chosen patches of 
vegetation. This data is summarized by vegetation type in the following tables. 
Appendix A-2a. Summary of old field and successional shrub land vegetation plots 
located at Yanty Creek marsh; Monroe County, New York. Values are percent of plot 
covered by each species. 
Plot N umber 
Plot Area (m2 ) 
P29 P30 P 3 1  P32 P33 P34 P35 P36 P37 P38 P39 P40 P4 1 P42 P43 
Tree Layer S pecies 
Populus deltoides 
Alnus g lutinosa 
Fraxinus americana 
Total 
Shru b  Layer Species 
Acer g innala 
Acer negundo 
Alnus g lutinosa 
Comus racemosa 
Comus sericea 
Eleagnus u m bellata 
Fraxinus pennsylvanica 
Lonicera morrowii 
Sal ix exigua 
Vitis riparia 
Rosa canina 
Total 
Herb Layer Species 
Acer g innala 
Achil lea mii lefol ium 
Anthoxanthu m  odoratum 
Apocynu m  cannabinum 
Asclepias syriaca 
Aster ericoides 
Aster novae-angl iae 
Carex species 
Cerastium vulgatum 
Chrysanthemum leucanthemum 
Comus sericea 
Dactylis glomerata 
Daucus carota 
Equisetum arvense 
Euthamnia g raminifolia 
Fragaria virg i niana 
Fraxinus americana 
Fraxinus pennsy!vanica 
Hieraciu m  pratense 
Hypericum perforatum 
Juncus species 
Lonicera morrowii 
Medicago lupulina 
Melilotus alba 
1 000 1 000 1 000 1 00 1 00 1 00 1 00 1 0  1 0  1 0  1 0  
2 .5  1 5  2.5 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 0.5 
0 0 2.5 
2 .5  1 5  5 
0 0 
0 0 
0 0 
0 0 
0.5 2.5 
0 .5  0.5 
0.5 0 .5  
0.5 0 
2.5 2.5 
0.5 0 
0 .5  0 
1 5  1 5  
0.5 2.5 
0 0 
0 0 .5  
0 0 
0 0 
0.5 0 .5  
0 .5  0.5 
0.5 0 .5  
0 .5  0 
0.5 0 .5  
0 2.5 
0 .5  0 
5 2.5 
0 0 
2.5 0.5 
2.5 0 
0.5 0 .5  
0.5 0 .5  
0 .5  0 .5  
0 .5  0 
0 0 .5  
0 0 
0.5 0 
0.5 0 .5  
2 .5  0 2 . 5  0 
0 0 0 2.5 
0.5 0 0 . 5  0 
2.5 0.5 
2.5 1 5  
0 1 5  
0 0 
1 5  2.5 
2.5 . 2 .5 
0 0 
0 0 
0 .5  1 5  2 . 5  0 .5  
0 0 0 0 
2.5 2.5 0.5 0 .5  
0 .5  0 2 . 5  0 .5  
15 37.5 37. 5  1 5  
0 0 2.5 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
2.5 0.5 0 2.5 
0 .5  2.5 2 . 5  0 
0 .5  0 0 .5  0 .5  
0 0 0 0 
0 0 0 0 
0 .5  0.5 2.5 0 
0 0 0 0 
0 0 0 .5  0 
5 2.5 1 5  2.5 
0 0 0 0 
0 .5  0 2 . 5  2.5 
5 2.5 1 5  1 5  
0 0.5 0 .5  0 .5  
0 0 0 . 5  0 
2.5 2.5 2.5 2.5 
0 0 0 0 
0 0 0 0 
0 2.5 2.5 0 
0 0 . 5  0 . 5  0 
0 0.5 0 .5  0 .5  
72 
0 
0 
0 
0 
2 . 5  
0 
0 
1 5  
2 . 5  
0 
0 
0 
0 
0 
0 
25 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 
0 0 
0 0 
0 0 
1 5  0 
0.5 0 
0 . 5  2 . 5  
0 0 
0 0 
0 0 
0 0 
0 0 .5  
5 2.5 
0 0 
0 . 5  0 
1 5  2.5 
0.5 2.5 
0 0 
0 .5  0 
0 0 
0 0 
0 2.5 
0 0 
0 0 .5  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 
0 0 
0 0 
0 0 
0 0 
2 . 5  0 
0 . 5  0 .5  
0 0 
0 0 
0 0 
0 0 
0 . 5  0 
2 . 5  1 5  
0 0 
0 2.5 
0.5 1 5  
0 0 .5  
0 0 
0 0 
0 . 5  0 
0 0 
0 2.5 
0 0 
0 .5  0 . 5  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 
0 1 5  
0 0 
0 0 
0 0 
0 . 5  0 
0 . 5  0 
0 0 
0 0 
0 0 
0 0 
0 2.5 
2.5 1 5  
0 2.5 
1 5  0 
1 5  2.5 
0 0 
0 0 
0 . 5  0 
0 0 
0 0 
0 0 
0 0 
0 2.5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 0 
0 0 0 
0 0 0 
1 5  0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
1 5  1 5  1 5  
2.5 0 0 
0 2.5 2 . 5  
1 5  0 0 
0 0 0 
0 0 0 
2.5 2.5 2 . 5  
0 0 0 
0 0 0 
0 0 0 
0 0 0 
2.5 2.5 2 . 5  
Appendix A-2a (cont.) . 
Phleu m pratense 
Plantago lanceolata 
Poa pratensis 
Potenti l la (recta) 
Prunella vulgaris 
Ranunculus acris 
Rosa canina 
Rumex crispus 
Solidago canadensis 
Taraxicum officinale 
Toxicodendron radicans 
Trifolioum repens 
Unknown Asteraceae 1 
Unknown Asteraceae 2 
Vicia vil losa 
Vitis riparia 
Total 
0.5 
0 .5 
50 
0 
0 
0 
0 
0 
f 37.5 
0.5 
0 .5  
0 
0.5 
0 
1 5  
2.5 
1 00 
0 0 
0 0 
67.5 67.5 
0 0 
0 0 
0 0.5 
0 0 
0.5 0 
50 37.5 
0.5 0.5 
0 0 
0.5 0 
0.5 0 
0.5 0 
5 1 5  
0 0 
1 00 1 00 
0 0 0 0 
0 0 0 0 
37.5 1 5  67.5 67.5 
0.5 0 .5 0 0 
0 0 .5 0 0 
0 0.5 0.5 0 
0 0 0 0 
0 0 0 0 
37.5 25 25 25 
0.5 0.5 0 0 . 5  
0 0 0 0 
0 0 0.5 0 
0 0 0 0 
0 0 0 0 
1 5  1 5  1 5  1 5  
0 0 0 0 
87.5 87.5 1 00 1 00 
73 
I 
I 
0 0 0 .5  0 0 0 0 
67.� I 0 0 0 0 0 0 0 67.5 67.5 67.5 67.5 37.5 37.5 67.5 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 � ·  0 0 0 0.5 0 0 0 2.5 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
37.5 37.5 1 5  1 5  37. 5  37.5 0 1� I 0.5 0 .5  0.5 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 � ·  0 0 0 0 0 0 0 
1 5  1 5  1 5  1 5  1 5  1 5  0 2.5 
0 0 0 0 0 0 0 0 
1 00 1 00 1 00 1 00 1 00 1 00 95 95 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Appendix A-2b. Summary of successional northern hardwoods vegetation plots located 
at Yanty Creek marsh, Monroe County, New York. Values are percent of plot covered by 
each species. 
Plot N um ber 
Plot Area {m2) 
Tree Layer S pecies 
Acer negundo 
Alnus g lutinosa 
Fraxinus pennsylvanica 
Populus deltoides 
Prunus serotina 
Rhus typhina 
Total 
Shrub Layer Species 
Acer negundo 
Alnus g lutinosa 
Cornus amomum 
Cornus racemosa 
Cornus sericea 
Fraxinus pennsylvanica 
l lex vertici l lata 
ligustrum vulgare 
Lonicera morrowii 
Populus deltoides 
Prunus serotina 
Pyrus communis 
Rhus typhina 
Ribes triste 
Rosa multiflora 
Rubus al legheniensis 
Rubus idaeus 
Rubus laciniatus 
Rubus odoratus 
Viburnum lentago 
Viburn um opulus 
Vitis riparia 
Total 
Herb Layer S pecies 
All iaria petiolata 
Anemone canadensis 
Aster lanceolatus 
Barbarea vulgaris 
Carex gracil l ima 
Carex rosea 
Carex stipata 
Circaea lutetiana 
Cornus racemosa 
Equisetum arvense 
Erigeron philadelphicus 
Fraxinus pennsylvanica 
Fragaria virginiana 
Gal ium aparine 
Geum (canadense) 
Geum aleppicum 
Glyceria striata 
P44 P45 P46 P47 P48 P49 P50 P51 P52 P53 
1 000 1 000 1 00 1 00 1 00 1 00 1 0 1 0 1 0 1 0 
2.5 15 
87.5 87.5 
1 5  
0 
0 0 
1 5  97.5 
0 0 
95 67.5 
0 0 
0 37.5 
0 0 
0 0 
0 25 67.5 37.5 0 
0 
0 
0 
0 1 5  0 
0 0 1 5  
0 37.5 37.5 
0 
0 
0 
87.5 95 97.5 87.5 97.5 95 97.5 
0 
2.5 
0 
0.5 
0 
0.5 
0 
0 
1 5  
0 
0 .5  
0 .5  
0 
0 0 0 0 0 0 
0.5 5 0 0 .5  0.5 0 
0 1 5  1 5  0 0 0 
0.5 0 0 0 0.5 0 
5 ' 0.5 0 0 87.5 0 
0.5 
0.5 
0 
0 
0 2.5 0.5 0 
0 
0 
0 0 0 
0 0 
1 5  67.5 
0 0 
0 .5  0 0 
1 5  37.5 37.5 2.5 
0 0 0 0 
0 
0 
0.5 0 0 
0 0 0 
0 0 .5  0 
0 0 0 
0 0 . 5  0 . 5  
0.5 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 2 . 5  
0 0 2 . 5  
0 0.5 0 0.5 
1 5  
2.5 
0 
0 .5  
0 
2.5 
37.5 
15 15 37.5 2.5 0.5 1 5  
0.5 0 0 0 0 0 
0 2.5 0.5 0 0 0 
0 1 5  2.5 0 0 0 
0 0 0 0 0 0 
0.5 1 5  37.5 0 0 0 
25 87.5 67.5 50 37.5 97.5 
2.5 2.5 
0.5 0 
2.5 0.5 
0 .5  0 
0 .5  0.5 
0.5 0 
0 0 
0 0 
0 0.5 
0.5 0.5 
0 0 
0 0 
2 . 5  2 . 5  
0 .5  0.5 
1 5  1 5  
0 0 
0 . 5  0 
0 2.5 
0 0.5 
1 5  2.5 
0 0 
0 0.5 
0 2.5 
0 0 
0 0 
0 0 
0 0.5 
0 .5  0 .5  
0 0 
0 .5  2 .5  
0 .5  0 .5  
1 5  1 5  
2.5 0 
0 0 
0 
0 
2.5 
0 
2 . 5  
0 . 5  
0 
0 .5  
0 
0 
0 
0 
0 .5  
0 
1 5  
0 
0 
74 
0 
0.5 
0.5 
0 
2.5 
0.5 
0 
0.5 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
1 5  
0 
0 
0 
0 . 5  
0 
0 
0 
0 
0 
0 
0 . 5  
1 5  
2 .5  
0 
0 0 
67.5 87.5 
0 
95 
0 
0 
0 
0 
37. 5  0 
37. 5  0 
0 0 
0 0 
87.5 87.5 95 
0 
0 
37.5 
0 
37.5 
0 
0 
0 
37.5 
0 
0 
0 
0 
0 
0 
0 
37. 5  
0 
0 
0 
0 .5  
1 5  
87. 5  
0 
0 
1 5  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 5  
2 . 5  
0 
0 0.5 
1 5  1 5  
0 0 
0 0 
0 0 
2 . 5  2.5 
0 0 
0 0 
0 1 5  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
2 . 5  0 
0 0 
0 0 
0 0 
0 0 
1 5  25 
0 0 
0 0 
0 0.5 
0 0 
1 5  2.5 
2.5 0 
0 0 
0 0 
0 . 5  0.5 
0 0 
0 0 
2 . 5  0 .5  
0 . 5  0 .5  
0 0 
1 5  1 5  
0 0 
0 0 
P54 P55 P56 P57 
1 
0 0 0 0 
87.5  87. 5  97.5 97.5 
0 0 0 0 
87.5 87.5 
0 0 
0 0 
0 
0 
0 
0 
0 
0 
1 00 1 00 97.5 97.5 
0 0 
0 0 
0 0 
0 0 
37.5 0 
0 0 
0 0 
0 0 
37.5 37.5 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
37.5 67. 5  
0 0 
0 0 
0 0 
0 2 . 5  
0 0 
87.5 75 
0 0 
0 0 
1 5  1 5  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
37.5 37.5 
0 0 
0 0 
0 
1 5  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 5  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 
0 0 
0 0 
0 0 
1 5  1 5  
0 0 
0 0 
0 0 
0 0 
0 2.5 
0 0 
2.5 1 5  
0 0 
0 0 
0 0 
0 0 
0 0 
I 
I 
Appendix A-2b I (continued) . 
Impatiens capensis 0.5 0 1 5  2.5 0 0 1 5  1 5  0 0 37.5 37.5 0 0 
Lysimachia nummularia 0 0 0 0 0 0 2.5 0 0 0 0 0 0 0 I Poa trivialis 2.5 0.5 2.5 0.5 0.5 2.5 0 0.5 2.5 0 .5  0 0 0 0 
Potenti l la anserina 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
Prunella vulgaris 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 
Ran unculus acris 0.5 0.5 0.5 0 0.5 0.5 0 0 .5  0.5 0 1 5  0 0 0 I Rhus typhina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rosa m ultiflora 0.5 0.5 0 0 0.5 0.5 0 0 0 0 0 0 0 0 
Rubus laciniatus 0 0 0 0 0 .5  0.5 0 0 0 0 0 0 0 0 I Solanum dulcamara 0.5 0 0 0 0.5 0 0 0 .5  0 0 0 0 0 0 Solidago canadensis 0.5 0.5 0.5 0 0.5 0 0 0 2.5 0.5 0 0 0 0 
Taraxicum officinale 0.5 0.5 0.5 0.5 0.5 0 0.5 0 .5  0 0 0 2.5 0 0 
Toxicodendron rad icans 0 0 0 0 0.5 0 0 0 0 0 0 0 0 0 I Veronica officinal is 0.5 0 0 0 0.5 2.5 0 0 0 .5  0 .5  0 0 0 0 Veronica serpyllifolia 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 
Viburnu m  lentago 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 
Viburnum opulus 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 I Vida vil losa 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 Vitis riparia 0 0 0 0 0.5 0.5 0 0 2.5 0.5 0 0 0 0 
Total 67.5 37.5 50 67.5 25 1 5  50 67.5 37.5 1 5  75 67.5 25 37.5 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
75 I 
Appendix A-2c. Summary of pine plantation vegetation plots located at Yanty Creek 
marsh, Monroe County, New York. Values are percent of plot covered by each species. 
Plot Number 
Plot Area (m2) 
Tree Layer Species 
Pinus strobus 
P1 P2 
1 000 1 000 
P3 P4 
1 00 1 00 
97.5 90 97.5 
0 2.5 0 
0 I 2.5 0 
0 2.5 0 
0 0.5 0 
P5 P6 
1 00 1 00 
P7 P8 
1 0  1 0  
P 9  P 1 0  P 1 1 
1 0  1 0  
P 1 2  
75 97.5 50 95 97.5 97.5 97.5 97.5. 
0 0 0 
0 37.5 
0 0 
0 0 
0 0 0 0 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
P 1 3  P 1 4  
97.5 97. 5  
0 0 
0 
0 
0 
0 
0 
0 
Fagus grandifolia 
Fraxin us pennsylvanica 
Prunus serotina 
Crataegus coccinea 
Tilia americana 0 0.5 0 
75 
0 
0 
1 5  
0 
0 
0 
25 
0 
0 0 0 0 0 0 0 0 0 0 
Total 
Shru b  Layer Species 
Lonicera morrowii 
Fraxinus americana 
Fraxinus pennsylvanica 
Rubus lacin iatus 
Cornus racemosa 
Crateagus punctata 
Pru n us serotina 
Viburn u m  opulus 
Toxicodendron radicans 
Populus tremuloides 
Total 
Herb Layer Species 
Alliaria petiolata 
Galium aparine 
Crataegus .. coccinea 
Prunus serotina 
Ranunculus acris 
Rubus laciniatus 
Solanu m  d ulcamara 
Taraxicum officinale 
Aster ontarionis 
Toxicodendron rad icans 
Veronica officinalis 
Fraxinus pennsylvanica 
Viburn u m  opulus 
Total 
97.5 97.5 97.5 97.5 97.5 97.5 95 95 97.5 97.5 97.5 975 97.5 97.5 
0.5 0.5 0 0.5 
0 0 0 0 
0.5 0 0 2.5 
0.5 0 0.5 0 
0 .5  0 .5 d 0 
0 0.5 0 0 
0 .5  0 0 0 
0 0 0 .5  0 
0 0 0 0 
0 0.5 0 0 
2.5 2 .5 0 .5 2.5 
0.5 0 
0 0 .5 
0 0 
0 0 
0 0.5 
0 .5  0 
0 0 
0 .5  0.5 
0 0.5 
0.5 0.5 
0 .5  0 
0 0 
0 . 5  0 
2.5 2.5 
0.5 0.5 
0 0 
0 0 
0 .5  0 
0 0 
0 0 
0 0.5 
0 0.5 
0 0 
0 0 
0 0 
0 0 
0 0 
0.5 0.5 
76 
0 0.5 
0 0.5 
2.5 0 
0 0 
0 0 
0 0 
0 0 .5 
0 0 
0 .5  0 
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Appendix A-2d. Summary of mature hardwood forest vegetation plots located at Yanty 
Creek marsh, Monroe County, New York. Values are percent of plot covered by each 
spec1es. 
Plot Number 
Plot Area (m2) 
Tree Layer S pecies 
Acer rubrum 
Acer saccharum 
Betula al leghenensis 
Betula lenta 
Fagus grandifolia 
Fraxinus pennsylvanica 
Ostrya virg in iana 
Prunus aviu m  
Prunus serotina 
Quercus rubra 
Tsuga canadensis 
Total 
Shrub Layer Species 
Acer rubrum 
Acer saccharum 
Betula al leg henensis 
Fagus grandifolia 
Fraxinus americana 
Fraxinus pennsylvanica 
Prunus avium 
Quercus rubra 
Tsuga canadensis 
Cornus amomum 
Lonicera morrowii 
Rubus odoratus 
Viburnum opulus 
Vitis riparia 
Zanthophyll u m  
Total 
Herb Layer Species 
Acer rubrum 
Acer saccharum 
Actaea alba 
Aralia species 
Arisaema triphyl lum 
Aster divaricatus 
Aster lanceolatus 
Carex gracil l ima 
Carex laxiculmis 
Carex rosea 
Dactylis g lomerata 
Dryopteris marginalis 
Dryopyteris carthusiana 
Epifagus virginiana 
Equisetum arvense 
Erythronium americanum 
Fagus grandifolia 
P 1 5  P 1 6  
1 000 1 000 
P 1 7  
1 00 
P 1 8  
1 00 
P 1 9  
1 00 
P20 
1 00 
P21 
1 0  
P22 
1 0  
P23 
1 0  
P24 
1 0  
P25 
1 
P26 P27 P28 
1 5  0 0 0 0 37.5 0 0 0 0 0 0 0 0 
0 37.5 37.5 25 67.5 0 87.5 50 37.5 0 97.5 0 0 0 
5 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 5  1 5  0 0 0 1 5  0 0 0 0 0 0 0 0 
67.5 37.5 67.5 67.5 37.5 67.5 37.5 50 37.5 37.5 0 0 0 1 00 
0 0 0 0 0 0 37.5 0 0 0 0 0 0 0 
0 2.5 0 0 0 0 0 0 0 0 0 0 97.5 0 
0 0 0 0 0 0 0 0 0 1 5  0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 97.5 0 0 
0 1 5  0 0 0 0 0 0 0 0 0 0 0 0 
5 1 5  37. 5 25 0 0 0 0 37.5 67.5 0 0 0 0 
87.5 97.5 97.5 97.5 95 87.5 1 00 97.5 1 00 97.5 97.5 97.5 97.5 1 00 
0.5 2.5 0 
0 0.5 0 
0.5 2.5 2.5 
25 1 5  50 
0.5 0.5 0 
0.5 0 0 
0 0 0 
0.5 0.5 2.5 
0 0.5 0 
0 .5  0 0 
2.5 0 0 
0 0.5 0 
0.5 0 
1 5  0 0 
0 0 0 
0 0 0 
50 75 1 5  
0 0 0 
0 0 2.5 
0 2.5 0 
0 0 0 
0 0 0 
0 0 0 
0 0 2.5 
0 0 0 
0 0 
0 0 
0 0 
25 67.5 
0 0 
2 . 5  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 0 0 0 
0 1 5  
0 0 
0 0 
0 37.5 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 0 
0 0 0 
0 0 0 
0 37.5 67.5 
0 0 0 
0 0 0 
0 
2.5 
0.5 
37.5 
0.5 0 0 0 1 5  0 . 5  0 
0 
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0 
0 
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0 
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0.5 
0 .5  
0.5 
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0 
0.5 0 0 2.5 
25 67.5 67. 5 87.5 
0 
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0.5 
0 
0 
5 
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0 .5 
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2.5 
2.5 
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0 
0 
0.5 
0 
0.5 
2.5 
0.5 
0 
0 
0.5 
0.5 
0 
0 
0.5 
0 
2.5 
0 
0 0 0 
50 37.5 67. 5  
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0 .5  
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2.5 
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0.5 2.5 
0 0 
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0 0 
0.5 0 
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0 0 
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II 
Appendix A-2d 
(continued) . 
Fragaria virginiana 0.5 0 0 0 0 .5  0 .5  0 0 0 0 0 0 0 0 
Fraxinus americana 0.5 0 0 0 0 0 . 5  0.5 0 0 0 0 0 0 0 
Geranium robertianum 0.5 0 0 0 0.5 0 0.5 0 0 0 0 0 0 0.5 
Geum a leppicum 0 0 0 0 .5  0 0 0 0 0 0 0 0 0 0 
I mpatiens capensis 0 0 0 0 0.5 0 2.5 0 .5  0 .5  0 0 0 0 0 .5  
Lonicera morrowii 0.5 0 .5  0 .5  0 0.5 0 . 5  0.5 0 .5  0 2 . 5  0 0 0 0 
Maianthemum canadense 2.5 2.5 1 5  2 .5  2 .5  2 . 5  0 1 5  0 1 5  5 25 37.5 0 
Matteuccia struthiopteris 0 2.5 0 2.5 0 0 0 0 1 5  0 0 0 0 0 
Onoclea sensibil is 0 0 .5  0 0 0.5 0 1 5  0 0 0 0 0 0 0 
Pea pratensis 2.5 1 5  2.5 2.5 0 0 0 0 .5  1 5  0 0 .5  0 0 0 
Polystich u m  acrostichoides 0 0 .5  0 0 0 0 0 0 0 2 . 5  0 0 0 0 
Prenanthes species 0.5 0.5 2.5 0 .5  0.5 0 . 5  0.5 0 0 2 . 5  5 0 0 0 
Prunus serotina 0 0 0 0 0 0 0 0 0 0 0 0 . 5  0 0 
Quercus rubra 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ranunculus abortivus 0 0 .5  0 0 0 0 0 0 0 0 0 0 0 0 
Smilacina (stellata) 0.5 0 .5  0 0 .5  0 0 . 5  0 0 2.5 0 0 0 0 0 
Taraxicum officinale 0 0 0 0 .5  0 0 0 0 0 0 0 0 0 0 
Vitis riparia 0 0 .5  0 .5  0 0 0 0 0 0 0 0 0 .5  0 0 
Tri l l ium (grand iflorum )  0.5 0 .5  0 0 0 0 2.5 0 0 0 0 0 0 1 5  
Total 0 37.5 50 25 1 5  1 5  37.5 25 67.5 75 37.5 37 .5  37.5 37.5 
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Appendix A-2e.  Summary of submergent plants located at Yanty Creek marsh, Monroe 
County, New York. Values represent percent of plot covered by each species. I 
Plot Number P97 P798 pgg P 1 00 P 1 01 P 1 02 P 1 03 P 1 04 P 1 05 P 1 06 
Plot Area (m2) 1 0  1 0  1 0  1 0  1 0  1 0  I Floating layer S pecies 
Hydrocharis morus-ranae 0 1 5  1 5  2.5 0 0 0 1 5  0 0 
' 
Lemna minor 37.5 37.5 1 5  67.5 1 5  2.5 37.5 67.5 1 5  37.5 I Lemna trisulca 1 5  2.5 0 0 0 0 1 5  2.5 0 0 
Spirodela polyrhiza 2.5 37.5 0 0 0 0 2.5 37.5 0 1 5  
Wolffia punctata 2.5 2.5 0 0 0 0 2.5 0 0 0 
Total 67.5 67.5 37.5 67.5 1 5  2.5 67.5 87.5 1 5  67.5 
Submerged Layer Sgecies 
Ceratophyll u m  demersum 87.5 37.5 0 37.5 0 2.5 87.5 0 0 37.5 
Elodea canadensis 0 0 1 5  1 5  25 2.5 0 0 2.S 1 5  
Myriophyll u m  vertici l latum 0 37.5 37.5 0 0 0 0 67.5 2.S 0 
Potamogeton crispus 0 0 0 37.5 0 0 0 0 0 1 5  
Potamogeton foliosus 0 0 1 5  0 1 5  37.5 0 0 2.5i 37.5 
Total 87. 5  87.5 37.5 75 37.5 37.5 87.5 67.5 1 j:;
' �I 97.5 
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Appendix A-2f. Summary of emergent marsh vegetation plots located at Y anty Creek 
marsh, Monroe County, New York Values are percent of plot covered by each species. 
Plot  N umber P70 P71 P72 P73 P74 P75 P76 P77 P78 P79 
Plot Area (m2) 1 0  1 0  1 0  1 0  1 0  1 0  
Herb Layer S pecies 
Carex crinita 0 0 0 0.5 95 0 0 0 0 0 
Cicuta bulbifera 0 0 0 0 0 0 0 2.5 0 0 
Decodon verticillatus 0 0 0 0 0 . 5  0 0 0 0 0 
Epilobium hirsutum 0 0 0 0 0 . 5  0 0 0 5 0 
Galium tinctorium 0 0 0 5 0 0 0 0 0 0 
Impatiens capensis 0 2.5 2.5 1 5  1 5  2 . 5  0 1 5  1 5  0 
Leersia oryzoides 0 0 0 0 0 0 . 5  0 0 0 0 
Lemna minor 0 0 0 0 1 5  2.5 0 0 1 5  0 
Lycopus europaeus 0 0 0 0 0 .5  0 .5  0 0 1 5  0 
Polygonu m  hydropiperoides 0 0 0 2.5 0 0 0 0 0 0 
Rorippa palustris var. hispida 0 0 0 0 0 . 5  0 0 0 0 0 
Sagittaria latifol ia 0 ' 0 0 0.5 0 0 0 0 0 0 
Scutellaria galericulata 0 0.5 0.5 0 0 . 5  0 0 0 0 0 
Solanum d ulcamara 0 0 0 2.5 0 0 0 0 0 0 
Sparganium (species) 0 0 0 0 0 2 . 5  0 0 0 0 
Typha latifol ia 95 95 95 87.5 0 95 97.5 95 95 95 
U rtica dioica 0 0 0 0 2 . 5  2 . 5  0 0 0 0 
Total 95 95 95 97.5 1 00 97.5 97. 5  95 1 00 95 
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Appendix A-2g. Summary of swamp vegetation plots located at Y anty Creek marsh, 
Monroe County, New York. Values are percent of plot covered by each species. • 
Plot Number P80 P81 P82 P83 P84 P85 P86 P87 P88 P89 P90 P9 1 P92 P93 P94 P95 P96 
Plot Area (m2) 1 000 1 000 1 000 1 000 1 00 1 00 1 0  1 0  1 0  1 0  1 0  1 0  1 0  1 1 1 • Tree Layer Species 
Fraxinus pennsylvanica 75 37.5 37.5 37.5 50 37.5 0 0 0 0 0 1 5  0 0 0 0 0 
Acer saccharinum 0 �7.5 0 0 0 0 0 o �  0 0 0 0 0 0 0 0 0 • Salix amygdaloides 0 37.5 0 1 5  0 0 0 0 0 0 0 0 0 0 0 0 0 Salix fragil is 0 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
U lmus a mericana 0 0 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Viburnum lentago 0 0 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Alnus g lutinosa 0 0 67.5 0 0 0 0 0 87.5 67.5 0 0 0 0 0 0 0 
Acer rubrum 0 0 0 1 5  0 0 0 0 0 0 0 0 0 0 0 0 0 
Populus deltoides 0 0 0 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total 75 87.5 95 50 50 37.5 0 0 87.5 67.5 0 1 5  0 0 0 0 0 • Shrub Layer Species 
Acer negundo 0 0 0 0 0 0 0 0 0 2.5 0 0 0 0 0 0 0 
Acer rubrum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • Acer saccharinum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Alnus g lutinosa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Alnus incana 1 5  2.5 0 37.5 0 0 0 0 0 0 0 0 0 0 0 87.5 87.5 
Cephalanthus occidentalis 1 5  0 0 1 5  37.5 37.5 0 67.5 0 0 37.5 75 67.5 0 0 0 0 • Cornus amomum 2.5 0 0 1 5  0 0 0 0 0 0 1 5  50 37.5 0 0 0 0 Cornus racemosa 0.5 2.5 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cornus sericea 2.5 37.5 0 1 5  0 5 37.5 2.5 2 . 5  0 0 0 0 1 5  67.5 1 5  0 
Fraxinus pennsylvanica 2.5 2.5 0.5 0 0 0 0 0 1 5  37.5 0 0 0 1 5  0 0 0 • Ligustrum vulgare 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Lonicera morrowii 2.5 37.5 67.5 1 5  0 0 0 0 37.5 0 0 0 0 0 0 0 0 
Populus balsamifera 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Populus deltoides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Prunus aviu m  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Prunus serotina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rhus typhina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ribes triste 0 0.5 0 .5  0 0 0 0 0 0 0 0 0 0 0 0 0 0 • Rosa multiflora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Rosa palustris 0 0 2.5 2.5 0 0 67.5 67.5 0 0 0 0 0 37.5 1 5  0 0 
Rubus al legheniensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rubus idaeus 2.5 0 0 0 0 0 0 0 0 2.5 0 0 0 0 0 0 0 • Rubus laciniatus 0 0 0 0 0 0 0 0 2 . 5  2.5 0 0 0 0 0 0 0 Rubus odoratus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salix amygdaloides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salix fragi l is 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • Sambucus canadensis 0 0 0 0 2.5 1 5  0 0 0 0 0 0 0 0 0 ,  0 0 Toxicodendron radicans 0 0 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
U lmus americana 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Viburn u m  lentago 0 0 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • Viburn u m  opulus 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Viburn u m  species 0 0 0 0 0 0 2.5 0 0 0 0 0 0 0 0 0 0 
Vitis riparia 1 5  2.5 1 5  1 5  0 0 0 0 0 0 0 1 5  0 0 0 0 0 
Total 50 67.5 87.5 87.5 37.5 67.5 87.5 97.5 75 67.5 67.5 97.5 87.5 87.5 75 97.5 87.5 • Herb Layer Species 
Anemone canadensis 0 0.5 0 0 0.5 0 ·  0 0 0 0 0 0 0 0 0 0 0 
Aster lanceolatus 0 0.5 2.5 0.5 0 0 0 0 2 . 5  1 5  0 0 .5  0 0 0 0 0 • Bidens discoidea 0 0 0 0 0 .5  0 0 0 0 0 0 0 .5  0 0 0 0 0 Bidens frondosa 0 2.5 0 0 0 0 0.5 0 0 0 0 0 0 0 0 0 0 
Carex crinita 0 0 .5  0.5 1 5  67.5 0 0 0 0 0 37.5 2.5 1 5  37.5 1 5  0 0 
Carex gracil l ima 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • Carex stipata 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
8 1  • 
Appendix A-2g 
(continued) . 
Carex species 0.5 0 0 0 0 0 1 5  0 . 5  0 0 0 0 0 0 0 0 0 
Cephalanthus occidentalis 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cicuta bulbifera 0 0 0 0 0 .5 0 0 0 0 0 0 2 . 5  5 0 0 0 0 
Cinna arundinacea 0 0 0 1 5  0 0 0 0 0 0 0 0 0 0 0 0 0 
Circaea lutetiana 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cirsium arvense 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cuscuta gronovii 0 0 0 0 . 5  0 0 0 .5  0 .5  0 0 0 0 0 0 0 0 0 
Oecodon verticil latus 0 0 0 0 0 0 2.5 2 .5 0 0 0 0 0 0 0 0 0 
Oryopteris marginalis 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Oryopyteris carthusiana 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Eleocharis acicularis 0 0 0 0 0 0 0 0 0 0 0 2 . 5  2.5 0 0 0 0 
Epilobium (ciliolatum) 0 0 0 0 0 0 . 5  0 0 0 0 0 0 0 0 0 0 0 
Epilobium coloratum 0 0 0 0 0 0 .5  0 0 0 0 0 0 0 0 0 0 0 
Equisetum arvense 0 0 0.5 0 0 0 0 0 0 0 .5 0 0 0 0 0 0 0 
Erigeron philadelphicus 0 0 0 0 0 0 0 0 0 .5  0 0 0 0 0 0 0 0 
Fraxinus pennsylvanica 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Galium (obtusum) 0.5 0 .5  0 0 0.5 0 0 0 0 0 0 0 . 5  0 . 5  0 0 0 0 
Galium aparine 0.5 0 0 .5  , 0  0 0 0 0 0 0 .5  0 0 0 0 0 0 0 
Geranium robertianum 0 0 0 0 .5 0 0 0 0 0 0 0 0 0 0 0 0 0 
Geum canadense 0.5 0.5 2.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
Geum aleppicum 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 . 5  2.5 
Glechoma hederacea 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Glyceria striata 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Impatiens capensis 2.5 1 5  2.5 1 5  2.5 1 5  2.5 0 .5 0 0 0 2 . 5  37.5 1 5  1 5  87.5 67.5 
I ris versicolor 0 0 0 0 1 5  25 0 0 0 0 1 5  1 5  0 0 0 0 0 
Juncus effusus 0.5 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
Juncus ten uis 0 0 0 0 .5  0 0 0 0 0 0 0 0 0 0 0 0 0 
Lemna minor 0 0 0 0 0 0 0.5 0.5 0 0 0 2 . 5  0 0 0 0 0 
Ligustrum vulgare 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lycopus e u ropaeus 0 0 0 1 5  0 2.5 0 0 0 0 0 2 5  1 5  0 0 0 0 
Lysimachia (thyrsiflora) 0 0 0 0.5 0.5 0 0 .5  0 0 0 2.5 1 5  0 5 2.5 0 0 
Lysimachia n u mmularia 0 1 5  1 5  0 2 .5  2.5 25 0 . 5  0 0 0 5 1 5  0 0 0.5 1 5  
Mentha x piperata 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Myosotis scorpoides 2.5 0.5 0 0 0 0 0 .5  0 0 0 0 0 0 0 0 0 0 
Onoclea sensibil is 0.5 2.5 0 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
Parthenocissus quinquefolia 0 0 0 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
Penthorum sedoides 0 0 0 0 0 0 0 0 0 0 0 0 0 .5 0 0 0 0 
Phalaris arundinacea 2.5 2.5 0 0 1 5  1 5  37.5 0 0 0 67.5 1 5  1 5  37. 5 25 0 0 
Poa trivial is 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Polygonum hydropiperoides 0 0 0 0 0.5 0 0 1 5  0 0 0 0 0 0 0 0 1 5  
Polygonum punctatum 0 0 0 0 0 0 0 0 0 0 1 5  0 0 0 0 0 0 
Polygonu m  sagittatum 0.5 0 0 0 . 5  0 .5  0 0 0 0 0 0 0 . 5  0 2 . 5> 0 0 0 
Potentilla a nserina 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Prunel la vulgaris 0 0 0 .5  0 0 0 0 0 0 .5  0 0 0 0 0 0 0 0 
Prunus serotina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ranunculus acris 0 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rosa multiflora 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rosa palustris 0 0 0 0 0 0 0 0 2 . 5  0 0 0 0 0 0 0 0 
Rubus al leg heniensis 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rubus laciniatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rubus odoratus 0 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rumex verticillatus 0 0.5 0 0 0 0 0 0 0 0 0 0 0 () 0 0 0 
Scutellaria galericulata 0 0 0 0 0.5 0 0 0 0 0 0 0 0 () 0 0 0 
Sium suave 0 0 0 0 0.5 0.5 0 0 0 0 0 0 0 () 0 0 0 
Solanum d ulcamara 0 . 5  0 0 .5  0.5 0.5 5 0 0 0 0 0 0 . 5  0 () 0 2 . 5  0 
Solidago canadensis 0.5 0 0.5 0 0 0 0 0 0 2.5 0 0 0 () 0 0 0 
Stachys palustris 0 . 5  0 0 0 0.5 0.5 0 0 0 0 0.5 0 0 0 0 0 2.5 
Taraxicum officinale 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Thelypteris palustris 0 0 0 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix A-2g 
(continued). 
Toxicodendron radicans 
Typha latifolia 
Urtica dioica 
Verbascum thapsus 
Veronica serpyllifolia 
Viburn u m  opulus 
Viburnum species 
Total 
0 
2.5 
0.5 
0 
0 
0 .5  
0 .5  
50 
0 0 0 
0.5 0 0.5 
0.5 0 0 
0.5 0 0 
0 0.5 0 
0 0 0 
0 0 0 
37.5 1 5  67.5 
0 0 0 0 0 0 
0 5 1 5  1 5  0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 2.5 
0 0 0 0 0 0 
0 0 0 0 0 0 
97.5 97.5 87.5 37.5 1 5  37.5 
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I 
I 
0 0 0 0 0 0 0 
I 
2.5 0 0 2.5 0 1 5  2.5 
0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 I 97.5 87.5 95 75 67.5 97.5 87.5 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Appendix A-2h. Summary of shore-beach vegetation plots located at Yanty Creek 
marsh, Monroe County, New York. Values are percent of plot covered by each specit�s .  
Plot N um ber 
Plot Area (m2) 
Herb Layer Species 
Acer rubrum 
Artemisia vulgaris 
Bidens cernua 
Bidens frondosa 
Butomus umbellatus 
Cyperus erythrorhizos 
Cyperus strigosus 
Juncus bufonius 
Leersia oryzoides 
Lycopus europaeus 
Lythrum salicaria 
Phalaris arundinaceae 
Phragmites australis 
Polygonum lapathifol ium 
Polygonum punctatum 
Populus deltoides 
Sagittaria latifolia 
Salix amygdaloides 
Salix exigua 
Salix fragi l is 
Sal ix purpurea 
Scirpus validus 
Solidago canadensis 
Typha latifolia 
Xanthium strumarium 
Total 
P58 
1 00 
P59 
1 00 
P60 P61 P62 P63 P64 P65 P66 P67 
1 0  1 0  1 0  1 
0 0 0 0 0 
0 0 0 0 0 
2 . 5  0 0.5 0 0 . 5  
5 5 2.5 2.5 0 
0 0 0 0 0 . 5  
0 0.5 0 0 0 
0 . 5  0.5 0 . 5  0.5 0 . 5  
0 0.5 0 0.5 2 . 5  
2 .5  2.5 5 1 5  0.5 
0 . 5  0.5 0.5 0.5 0 
1 5  1 5  2 .5 0 0 . 5  
0 0 0 . 5  0 0 
0 0.5 0 0 0 . 5  
1 5  0 .5 0 0 2 . 5  
0 0 0 0 0 
0.5 0.5 0 0 2 . 5  
0 0 . 5  0 . 0 0 
0 2.5 2.5 2.5 0 
0 . 5  0.5 2 .5  0 0 . 5  
2.5 5 1 5  1 5  2 . 5  
2 .5  1 5  1 5  1 5  0 
0 1 5  0 5 0 
0 0 0 0 0 
2.5 1 5  0.5 2.5 0 . 5  
0.5 0 0 0 0 
37.5 62.5 37.5 75 20 
84 
0 0 
0 0 
0 0 
0 0 . 5  
0 0 
0 0 
0.5 0 
0 0 . 5  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 . 5  
0 0 
1 5  1 5  
0 0 
0 0 
0 0 
0.5 1 5  
0 0 
0 0 
0 0 
0.5 0 . 5  
0 0 
1 0  1 5  
0.5 0 0 
0.5 0 0 
0 0 0 
0 0 1 5  
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 2.5 
0 0 0.5 
0 0 2.5 
0 0 0 
0 0 0 
0 0 0 
2.5 0 0 
1 5  0 0.5 
0 0 0 
0 0 0 
0 0 2.5 
1 5  1 5  1 5  
0 37. 5 0 
0 0 0 
0.5 0 0 
0 0 0.5 
0 0 0 
20 6 2 . 5  25 
Pl68 
1 
P69 
0 0 
0 0 
0 0 
E37 .5  2 .5  
0 0 
0 0 
0 0.5 
0 2.5 
0 0.5 
0 . 5  0 . 5  
5 1 5  
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 5  
0 0 
2 . 5  1 5  
0 1 5  
0 5 
0 0 
1 5  2.5 
0 0 
87.5 87.5 
Appendix B-la. Phytoplankton composition, abundance and biomass at the creek 
sampling site, Yanty Creek marsh, 20 August 1 999. GALD = Greatest Axial Linear 
Dimension. TR = Trace. 
Percent 
( J..Un) ( # /ml ) Abundance ( J..Un3/uni t )  B i ovolume Biovolum 
( J..Un3/ml ) 
Baci llariophyta 
Cocconeis placentula 1 5 . 4  14 . 4  0 . 1  3 2 7 . 6  4 7 4 0 . 7  1 . 4  
Cyc l o t e l l a  sp . 1 4 . 4  14 . 4  0 . 1  2 3 . 4 0 3 3 8 . 6  TR 
Navi cula c ryptocephala 2 4 . 2  7 . 2  TR 5 4 6 . 1  3 9 5 1 . 0  1 . 2  
Ni t z schia palea 1 6 . 5  2 3 1 . 4  1 . 5  4 1 . 3  9 5 7 8 . 2  2 . 9  
Chlorophyta 
Anki s trodesmus falcatus 13 . 4 7 5  7 2 . 3  0 . 5  1 5 . 3  1112 . 0  0 . 3  
Chl amydomonas sp . 9 . 9  3 6 . 1  0 . 2  5 0 7 . 4  1 8 3 5 5 . 7  5 . 5  
Dic tyosphaerium pu1chel lum 3 3  7 . 2  TR 7 12 . 8  5 1 5 6 . 7  1 . 5  
Pedi a s t rum tetras 11 7 . 2  TR 3 4 8 . 4  2 5 2 1 . 0  0 . 7  
Tetr a s t rum he teracanthum 11 7 . 2  TR 7 5 . 1  5 4 3 . 8  TR 
Non -mo t i l e  Chlorococcales - 4 . 4  14 . 4  . 1  4 4 . 5  6 4 4 . 5  TR 
spherical 
Scenedesmus quadricauda 2 7 . 5  7 . 2 TR 6 6 . 8  4 8 3 . 7  TR 
Monoraphidium c apricornutum 4 . 4  1 3 0 . 2  0 . 9  1 2 . 5  1 6 3 3 . 1  0 . 4  
Scenedesmus intermedius 1 6 . 5  7 . 2  TR 8 3 . 5  6 0 4 . 6  TR 
Scenedesmus serratus 11 7 . 2  Tr 1 6 7 . 1  1 2 0 9 . 3  0 . 3  
Cryptophyta 
Cryptomosa eros a 13 . 2  6 3 6 . 6  4 . 2  2 0 2 . 8  1 3 0 0 0 0  3 9 . 2  
Rhodomonas minuta 7 . 2  6 8 0  4 . 5 2 5 . 2  17 0 7 4  5 . 2  
Cyanophyt a  
Anabaena vari ab i l i s  3 5 . 2  7 . 2  TR 8 9 . 1  6 4 4 . 6  0 . 2  
Aphanocapsa e l achi s ta 1 5 . 4  7 . 2  Tr 3 5 . 2  2 5 4 . 6  TR 
Aphanoc apsa del i c a t i s s ima 1 6 . 5  1 3 0 . 2  0 . 9  2 . 8  3 7 4 . 1  TR 
Chroococcus minimus 3 3  7 . 2  TR 3 8 9 . 8  2 8 2 0 . 0  0 . 8  
Meri smopedia t enui s s ima 6 . 6  7 . 2  TR 9 . 3  6 7 . 9  TR 
Osc i l l atoria l imnetica 5 5  2 1 . 7  TR 1 17 . 5  2 5 5 1 . 0  0 . 7  
Osc i l l atori a  tenui s 8 8  14 . 6  Tr 5 3 4 9 . 5  7 8 17 1 . 8  2 3 . 7  
Non -mo t i l e  blue - greens ( < 1J..Un) 0 . 9  6 7 0 4 . 9  4 4 . 5  0 . 3  2 5 5 6 . 3  0 . 7  
Synechococcus sp . 1 1 . 8  2 6 8 1 . 9  17 . 8  0 . 7  2 0 4 5 . 1  0 . 6  
Osc i l l atoria amphibi a  1 9 8  7 . 2  TR 7 5 2 . 2  5 4 4 2 . 2  1 . 6  
Pseudanabaena sp . 2 3 . 4  2 1 . 7  TR 3 3 . 4  7 2 5 . 2  0 . 2  
Euglenophyta 
Trachelomonas volvoc ina 11 7 . 2  TR 6 9 6 . 1  5 0 3 5 . 8  1 . 5  
Pyrrhophyt a  
Gymnodinium sp . 2 1 2 . 3  2 8 . 9  0 . 2  3 6 5 . 8  1 0 5 8 7 . 4  3 . 2  
Gymnodinium sp . 3 8 . 8  7 . 2  TR 1 2 6 . 7  9 1 6 . 7  0 . 2  
Mi scellaneous 
Mi s c e l l aneous Mi croflagellates 2 . 2  3 5 5 9 . 2  2 3 . 6  5 . 5  1 9 8 2 1 . 2  6 . 0  
Total 1 5 , 0 9 4  3 2 9 , 0 6 2  
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Appendix B-lb. Phytoplankton composition, abundance and biomass at the outer pond 
site, Y anty Creek marsh, 20 August 1 999. GALD=Greatest Axial Linear Dimension. 
TR=Trace. 
GALD Abundance P ercent B i ovolume Total Percent 
( J.llll ) ( #/ml ) Abundance ( J.llll3 /uni t )  B i ovolume Biovolume 
( J.llll3 /ml ) 
Bac i l l ar i ophyta 
Coccone i s  p l acentula 2 6 . 4  1 4 . 6  TR 2 2 4 6 . 8  3 2 8 3 2 . 1  4 . 4  
Cyclotel l a  sp . 1 4 . 4 2 8 . 9  0 . 1  2 3 . 4  6 7 7 . 2  TR 
Amphora pediculus 1 3 . 2  1 4 . 4  TR 5 2 9 . 6  7 6 6 2 . 6  1 . 0  
Navicula pupula 1 6 . 5  2 8 . 9  0 . 1  3 7 2 . 3  1 0 7 7 5 . 5  1 . 4  
Ni t z s chia palea 2 2  1 4 . 4  TR 5 5 . 1  7 9 8 . 1  TR 
Navicula c api tata 1 5 . 4  1 4 . 4  TR 6 17 . 8  8 9 3 9 . 7  1 . 2  
Chlorophyta 
Chl amydomonas sp . 4 . 4 7 2 . 3  0 . 1  4 4 . 5  3 2 2 2 . 9  0 . 4  
Tetraedron caudatum 5 . 5  2 8 . 9  0 . 1  1 2 5 . 8  3 6 4 1 . 4  0 . 4  
Tetraedron minimum 4 . 4  1 4 . 4  TR 2 2 . 3  3 2 2 . 9  TR 
S cenede smus quadricauda 17 . 6  1 4 . 4  TR 1 0 0 . 3  1 4 5 1 . 2  TR 
Monoraphidium capricornutum 4 . 4  2 8 . 9  0 . 1  1 2 . 5  3 6 2 . 9  TR 
S cenedesmus intermedius 3 3  1 4 . 4  TR 1 3 3 . 7  1 9 3 5 . 0  0 . 2  
Scenedesmus quadri c auda v .  17 . 6  1 4 . 4  TR 1 0 0 . 3  1 4 5 1 . 2  TR 
Longispina 
Te traedron mut i cum 6 . 6  1 4 . 4  TR 7 5 . 3  1 0 8 9 . 8  TR 
Cryptophyta 
Cryptomonas erosa 1 2 . 1  4 3 . 4  0 . 1  1 5 3 . 6  6 6 7 0 . 1  0 . 8  
Rhodomonas minuta 6 . 9  9 11 . 5  1 . 3  3 4 . 1  3 1 1 5 0 . 9  4 . 1  
Anabaena f l o s - aquae 13 . 2  1 4 . 4  TR 1 3 3 . 6  1 9 3 3 . 7  0 . 2 
Cyanophyta 
Aphanocap s a  del i c at i s s ima 7 . 8  1 4 1 9 . 8  2 . 1  2 . 1  2 9 8 1 . 0  0 . 4  
Dac tylococcop s i s  i rregu l ari s 2 9 . 5  5 6 8 5 7 . 9  8 5 . 7  1 0 . 0  5 6 9 9 0 0 . 0  7 6 . 5  
Meri smopedia t enu i s s ima 3 . 6  1 5 7 . 7  0 . 2  3 . 8 6 0 9 . 0  TR 
Non -mo t i l e  blue - greens ( < 1J.llll) 0 . 9  3 0 6 5 . 1  4 . 6  0 . 3 1 1 6 8 . 6  TR 
Synechococcus sp . 1 1 . 8  2 2 9 8 . 8  3 . 4  0 . 7  1 7 5 2 . 9  0 . 2  
Pyrrhophyta 
Gymnodinium sp . 2 2  1 4 . 4  TR 1 9 8 0 . 0  2 8 6 4 8 . 5  3 . 8  
Gymnodinium sp . 3 8 . 8  1 4 . 4  TR 1 2 6 . 7  1 8 3 3 . 5  0 . 2  
Mi s c e l l aneous 
Mi sc . micro flagellate 3 . 3  1 2 1 5 . 3  1 . 8  1 8 . 7  2 2 8 4 2 . 7  3 . 0  
Total 6 6 , 3 3 2  7 4 0 , 0 0 0  
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Appendix B-1 c. Phytoplankton composition, abundance and biomass at the Inner Pond 
site, Yanty Creek, 20 August 1999. GALD=Greatest Axial Linear Dimension. TR=Trace. 
Spec i e s  
Bac i l l ariophyta 
Cocconei s  placentula 
Cyc l o t e l l a  sp . 1 
Cyclotella meneghiniana 
Fragilaria c ons truens 
Navicula c ryptocephala 
Navicula minima 
Navicula haloph i l a  
Ni t z schia acicular i s  
Ni t z schia grac i l i s  
Amphora veneta 
Navicula pupula 
Navicula decuss i s  
Ni t z schia fonticola 
Ni t z s chia palea 
Navicula c api tata 
Synedra t enera 
Achnanthes lanceolata s sp .  
frequent i s s ima 
Achnanthes lanceolata s sp .  
frequent i s s ima 
Navicula c f .  ho fmanniae 
Chlorophyta 
Anki s t rodesmus fal catus 
Chlamydomonas sp . 
Oocys t i s  parva 
Oocys t i s  l acus tris 
Pediastrum duplex 
Pedias trum boryanum 
Scenedesmus sp . 2 
S cenedesmus abundans 
Scenedesmus quadricauda 
Tei l ingia granulata 
Monoraphidium capricornutum 
Pyramichl amys sp . 
S cenedesmus intermedius 
Scenedesmus quadricauda v. 1 
Longi spina 
S cenedesmus s erratus 
Scenedesmus semipulcher 
Cryptophyta 
Cryptomonas ero s a  
Rhodomonas minuta 
Cryptomonas ovata 
Cyanophyta 
Aphanocap s a  e l ach i s ta 
Chroococcus minimus 
Meri smopedia tenu i s s ima 
O s c i l latori a  l imnetica 
Non-mo t i l e  blue - greens ( < 1fllll ) 
Non -mo t i l e  blue - greens ( > 1fllll ) 
Synechococcus sp . 1 
Osc i l l at o r i a  amphib i a  
Pyrrhophyta 
Gymnodinium sp . 2 
Mi scellaneous 
Mi s � .  microf lagel late 
Total 
GALD 
( fllll) 
17 . 6  
4 . 4  
1 1 . 0  
1 9 . 8  
2 4 . 2  
6 . 6  
1 9 . 8  
4 8 . 4  
5 5 . 0  
2 2 . 0  
17 . 6  
1 8 . 7  
2 4 . 7  
15 . 4  
17 . 6  
3 3 . 0  
1 2 . 1  
5 . 5  
3 5 . 2  
15 . 4  
5 . 8  
8 . 8  
13 . 2  
6 1 . 6  
3 3 . 0  
4 . 4  
1 8 . 9  
2 7 . 5  
4 . 4  
4 . 4  
12 . 1  
2 2 . 0  
2 2 . 0  
13 . 2  
1 8 . 7  
1 5 . 4  
6 . 6  
1 9 . 8  
6 . 6  
11 
6 . 6  
3 0 . 8  
0 . 9  
1 . 8  
1 . 8  
2 6 . 4  
13 . 2  
3 . 3  
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Abundance 
( # /ml ) 
6 Q . 7  
17 . 3  
17 . 3  
8 . 6  
8 . 6  
3 4 . 7  
1 1 2 . 8  
3 4 . 7  
8 . 6  
8 . 6  
9 5 . 4  
2 6 . 0  
17 . 3  
1 4 7 . 5  
8 . 6  
8 . 6  
17 . 3  
8 . 6  
6 9 . 4  
2 6 . 0  
9 5 . 4  
8 . 6  
8 . 6  
8 . 7  
8 . 6  
8 . 6  
3 4 . 7  
4 3 . 4  
8 . 6  
2 6 . 0  
5 2 . 0  
8 . 6  
17 . 3  
8 . 7  
17 . 3  
1 5 6 . 2  
9 4 6 . 2  
8 . 6  
8 . 6  
8 . 6  
17 . 3  
8 . 6  
1 2 8 7 3 . 5  
1 0 7 2 . 7  
6 4 3 6 . 7  
8 . 6  
17 . 3 6 2  
1 3 54 . 2 5 8  
2 4 , 0 1 2  
Percent Biovolume 
Abundance ( fllll3 /uni t )  
0 . 2  
0 . 1  
0 . 1  
TR 
TR 
0 . 1  
0 . 4  
0 . 1  
TR 
TR 
0 . 3  
0 . 1  
0 . 1  
0 . 6  
TR 
TR 
0 . 1  
TR 
0 . 2  
0 . 1  
0 . 3  
TR 
TR 
TR 
TR 
TR 
0 . 1  
0 . 1  
TR 
0 . 1  
0 . 2  
TR 
0 . 1  
TR 
0 . 1  
0 . 6  
3 . 9  
TR 
0 . 1  
0 . 1  
0 . 1  
0 . 1  
5 3 . 6  
4 . 4  
2 6 . 8  
0 . 1  
0 . 1  
5 . 6  
7 2 5 . 5  
2 3 . 4  
3 6 5 . 6  
1 9 8 . 6  
5 4 6 . 1  
3 7 . 2  
4 4 6 . 8  
1 2 1 . 3  
5 5 1 . 6  
1 9 8 6 . 0  
4 4 5 . 0  
4 2 2 . 0  
2 4 8 . 2  
4 8 . 9  
1 7 6 . 5  
1 8 6 . 1  
6 8 . 2  
3 1 . 0  
2 2 0 6 . 6  
17 . 5  
5 9 . 4  
1 3 9 . 2  
5 3 4 . 6  
5 0 1 8 . 1  
1 2 3 9 . 0  
1 8 . 8  
6 5co 8 
2 7 3 . 7  
2 2 . 2  
1 2 . 5  
3 3 7 . 5  
1 3 3 . 7  
1 0 4 . 4  
3 0 0 . 9  
1 5 0 . 4  
3 0 9 . 1  
4 4 . 6  
6 5 7 . 0  
1 4 . 0  
6 6 . 8  
3 3 . 4  
6 5 . 8  
0 . 3  
3 . 0  
0 . 7  
5 6 . 4  
4 2 7 . 6  
1 8 . 7  
Total Percent 
Biovolume Biovolume 
( fllllJ/ml ) 
4 4 0 8 9 . 2  
4 0 6 . 3  
6 3 4 9 . 2  
1 7 2 4 . 0  
4 7 4 1 . 2  
12 9 3 . 0  
5 0 4 2 9 . 7  
4 2 14 . 4  
4 7 8 9 . 1  
17 2 4 0 . 9  
4 2 4 9 5 . 7  
1 0 9 9 1 . 1  
4 3 1 0 . 2  
7 2 2 5 . 6  
1 5 3 2 . 5  
1 6 1 6 . 3  
1 18 5 . 3  
2 6 9 . 3  
1 5 3 3 0 0 . 0  
4 5 7 . 5  
5 6 7 2 . 4  
1 2 0 8 . 6  
4 6 4 1 . 0  
4 3 9 9 7 . 1  
1 0 7 5 6 . 2  
1 6 3 . 2  
2 2 8 5 . 7  
1 1 8 8 2 . 1  
1 9 3 . 3  
3 2 6 . 6  
1 7 5 8 4 . 4  
1 16 1 . 0  
1 8 14 . 0  
2 6 3 8 . 2  
2 6 12 . 2  
4 8 3 07 . 1  
4 2 2 3 6 . 9  
5 7 0 3 . 9  
1 2 2 . 2  
5 8 0 . 1  
5 8 0 . 1  
5 7 1 . 4  
4 9 0 8 . 2  
3 2 7 2 . 1  
4 9 0 8 . 2  
4 8 9 . 7  
7 4 2 5 . 7  
2 54 5 3 . 3  
6 10 , 0 0 0  
7 . 2  
0 . 1  
1 . 1  
0 . 2  
0 . 7  
0 . 2  
8 . 2  
0 . 6  
0 . 7  
2 . 8  
6 . 9  
1 . 8  
0 . 7  
1 . 1  
0 . 2  
0 . 2  
0 . 1  
0 . 1  
2 5 . 1  
TR 
0 . 1  
0 . 1  
0 . 7  
7 . 2  
1 . 7  
TR 
0 . 3  
1 . 9  
TR 
TR 
2 . 8  
0 . 1  
0 . 2  
0 . 4  
0 . 4  
7 . 9  
6 . 9  
0 . 9  
TR 
TR 
TR 
TR 
0 . 8  
0 . 5  
0 . 8  
TR 
1 . 2  
4 . 1  
Appendix B-2a. Phytoplankton composition, abundance and biomass at the creek 
sampling site, Yanty Creek marsh, 8 October 1 999. GALD=Greatest Axial Linear 
Dimension. TR =Trace. 
GALD Abundance Percent Biovolume T o t a l  Percent 
{ J.lll1) ( # /ml ) Abundance ( J.lll13 /uni t )  B i ovolume Biovolume 
( J.lll13 /ml ) 
B ac i l l ar i ophyta 
Cocc onei s  p l acentula 17 . 6  17 . 3  0 . 1  7 2 5 . 5  1 2 5 9 6 . 9  2 . 3 
Cyc l o t e l l a  sp . 1 4 . 4  5 2 . 0  0 . 3  2 3 . 4  1 2 1 9 . 0  0 . 2  
Cyc l o t e l l a  meneghiniana 8 . 8  8 . 6  TR 1 8 7 . 2  1 6 2 5 . 4  0 . 3  
Fragilaria c apuc ina 2 6 . 4  8 . 6  TR 1 4 8 . 9  1 2 9 3 . 0  0 . 2  
Navicula halophila 2 2  17 . 3  0 . 1  4 9 6 . 5  8 6 2 0 . 4  1 . 6  
Ni t z schia a c i cular i s  4 4  8 . 6  TR 1 1 0 . 3 9 5 7 . 8  0 . 2  
Amphora venet a  2 6 . 4  8 . 6  TR 5 3 6 2 . 2  4 6 5 5 0 . 5  8 . 7  
Navicula pupula 1 6 . 5  8 . 6  TR 3 7 2 . 3  3 2 3 2 . 6  0 . 6  
Navicula decus s i s  17 . 6  8 . 6  TR 5 4 0 . 6  4 6 9 3 . 3  0 . 8  
Ni t z schia palea 2 3 . 8  4 3 . 4  0 . 2  5 9 . 7  2 5 9 4 . 1  0 . 4  
Chlorophyta 
Anki s t rodesmus fal catus 1 1  8 . 6  TR 1 2 . 5  1 0 8 . 9  TR 
Chlamydomonas sp . 5 . 5  9 5 . 4  0 . 6  3 1 . 3  2 9 9 1 . 3  0 . 5  
Cruc igen i a  rectangular i s  3 3  8 . 6  TR 4 0 0 . 9  3 4 8 0 . 7  0 . 6  
Oocys t i s  parva 13 . 2  8 . 7  TR 5 3 4 . 6  4 6 8 7 . 3  0 . 8  
S cenedesmus sp . 2 4 . 4  8 . 6  TR 1 8 . 8  1 6 3 . 2  TR 
S cenedesmus b i j uga 4 . 4  8 . 6  TR 3 3 . 4  2 9 0 . 2  TR 
S cenedesmus dimorphus 1 5 . 4  8 . 6  TR 2 0 0 . 6  1 7 4 1 . 5  0 . 3  
Monoraphidium capricornutum 4 . 4 17 . 3  0 . 1  1 2 . 5 2 1 7 . 7  TR 
Pyramichlamys sp . 1 1  4 3 . 4  0 . 2  2 4 7 . 5  1 0 7 4 3 . 2  2 . 0  
S cenedesmus quadricauda v .  2 2  8 . 6  TR 13 3 . 7  1 1 6 1 . 0  0 . 2  
Longispina 
S cenedesmus s emipul cher 17 . 6  8 . 7  TR 1 3 3 . 7  1 1 7 2 . 5  o .  
Cryptophyta 
Cryptomonas erosa 1 5 . 4  13 8 . 8  0 . 9  3 3 6 . 1  4 6 6 9 5 . 3  8 . 7 
Rhodomonas minuta 6 . 6  3 9 9 . 3  2 . 7  3 4 . 0  1 3 6 12 . 2  2 . 5  
Cyanophyta 
Anabaena f l o s - aquae 17 . 0  5 9 0 . 3  4 . 0  4 6 7 . 7  2 7 6 1 0 0  5 1 . 9  
Chroococcus minimus 1 1  8 . 6  0 . 1  2 2 . 2  1 9 3 . 3  0 . 0  
O s c i l l atori a  l imne t i c a  7 7  8 . 6  0 . 1  1 6 4 . 5  1 4 2 8 . 5  0 .  
Non -mo t i l e  blu� - greens ( < 1J.lll1) 0 . 9  7 0 8 0 . 4  4 8 . 1  0 . 3  2 6 9 9 . 5  0 . 5  
Synechococcus sp . 1 1 . 8  3 2 1 8 . 3  2 1 . 8  0 . 7  2 4 5 4 . 1  0 . 4  
O s c i l l atori a  amphibia 13 . 2  8 . 6  TR 5 0 . 1  4 3 5 . 3  0 . 1  
Eugl enophyta 
Phacus sp . 3 3  8 . 6  TR 2 0 0 4 . 8  1 7 4 0 4 3 .  
0 
Pyrrhophyta 
Gymnodinium sp . 2 1 3 . 2  17 . 3  . 1  4 2 7 . 6  7 4 2 5 . 7  1 . 3  
Mi s c e l l aneous 
Mi s c e l l aneous Microflage l l ates 3 . 3  2 8 1 2 . 6  1 9 . 1  1 8 . 7  5 2 8 6 4 . 6  9 . 9  
To tal 14 , 6 9 8  5 3 1 , 4 5 3  
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Appendix B-2b. Phytoplankton composition, abundance and biomass at the outer pond 
site, Y anty Creek marsh, 8 October 1 999. GALD=Greatest Axial Linear Dimension. 
TR=Trace. 
Bac i l lariophyta 
Achnanthes minuti ss ima 
Cocconeis pl acentul a 
Cyclotella sp . 1 
Cyclotella meneghiniana 
Fragilaria crotonen s i s  
Fragi l ar i a  c apucina 
Fragi l aria cons truens 
Mal lomonas sp . 
Navicula sp . 
Navicula minima 
Ni t z s chia aciculari s 
Rhoicosphenia curvata 
Stephanodi scus sp . 
Amphora veneta 
Navicula pupu l a  
Cyc l o s tephanos sp . 
Fragilaria pinnata v .  p innata 
Gomphonema augur 
Navicula decus s i s  
Ni t z s chia fonticola 
Ni t z s chia palea 
Ni t z s chia rec ta 
Achnanthes lanceolata s sp . Dubia 
Cymb e l l a  grac i l i s  
Navicula capi tata 
Polygoniochlori s  c irculari s 
Navicula c f .  Ho fmanniae 
Chlorophyta 
Anki s trodesmus fal catus 
Chlamydomonas sp . 
Chlamydomonas globosa 
Pedi a s trum duplex 
Pedia s t rum boryanum 
S tigeoc lonium sp . 
Tetras trum s taurogeni a e forme 
Non-mot i l e  Chlorococ c al e s -
Spherical 
Scenedesmus quadri c auda 
Monoraphidium c apricornutum 
Pyramichlamys sp . 
Scenedesmus protuberans 
Scenedesmus quadricauda v .  
Longispina 
Scenedesmus s erratus 
Scenedesmus s emipulcher 
Cryptophyta 
Cryptomonas erosa 
Rhodomonas minuta 
Cryptomonas ovata 
Cyanophyta 
Anabaena flos - aquae 
Aphanocapsa e l achi s ta 
Aphanoc apsa del i ca t i s s ima 
Osc i l l atoria l imnetica 
Microcys t i s  aerugino s a - colony 
Non -mo t i l e  blue - greens ( < 1 . 1  f..llll.) 
Non-mo t i l e  blue - greens ( > 1 f..llll.) 
Synechococcus sp . 1 
Osc i l l atoria amphibia 
Mi scellaneous 
Mi s c . micro f l agellate 
Total 
GALD 
( f..llll. ) 
8 . 8  
1 8 . 2  
4 . 4 
1 1  
8 8  
2 2  
8 . 8  
8 . 8  
1 4 . 8  
8 . 8  
4 7 . 6  
1 9 . 8  
1 5 . 4  
2 2  
2 2  
8 . 8  
4 . 4  
2 4 . 2  
3 3  
2 7 . 5  
2 6 . 4  
2 6 . 4  
1 5 . 4  
2 7 . 5  
1 7 . 6  
6 . 6  
3 6 . 3  
2 3 . 4  
5 . 5  
4 . 4 
3 5 . 2  
3 6 . 8  
5 5  
8 . 8  
4 . 4  
2 4 . 7  
4 . 4  
1 1  
3 3  
1 8 . 1  
9 . 3  
1 5 . 4  
1 3 . 7  
7 . 1  
1 8 . 7  
3 3 . 2  
2 2  
4 . 5  
7 7  
8 8  
0 . 9  
1 . 8  
1 . 8  
3 8 . 1  
3 . 3  
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Abundance 
( #/ml ) 
8 . 7  
9 5 . 5  
6 9 . 4  
8 . 6  
8 . 6  
8 . 6  
8 . 6  
8 . 6  
9 5 . 4  
3 4 . 7  
8 6 . 8  
17 . 3  
8 . 6  
8 . 6  
5 2 . 0  
8 . 6  
8 . 6  
2 6 . 0  
8 . 7  
1 7 . 3  
2 2 5 . 7  
8 . 6  
1 7 . 3  
8 . 6  
6 0 . 7  
8 . 6  
5 2 . 0  
2 6 . 0  
17 3 . 6  
8 . 6  
8 . 7  
17 . 3  
8 . 6  
8 . 6  
8 . 6  
8 . 6  
8 . 6  
9 5 . 4  
8 . 6  
4 3 . 4  
3 4 . 7  
3 4 . 7  
2 17 . 0  
1 3 2 8 . 2  
17 . 3  
1 2 1 . 5  
8 . 6  
6 4 3 . 6  
8 . 6  
8 . 7  
8 3 6 7 . 7  
2 14 . 5  
6 4 3 6 . 7  
2 6 . 0  
4 5 8 3 . 6  
2 3 , 4 5 0  
Percent B i ovolume Total Percent 
Abundance ( f..Ut1.3 funi t )  B i ovolume B iovolume 
( f..Ut1.3 /ml ) 
TR 
0 . 4  
0 . 2  
TR 
TR 
TR 
TR 
TR 
0 . 4 0 
0 . 14 
0 . 3 7  
0 . 0 7 
TR 
TR 
0 . 2 2 
TR 
TR 
0 . 1 1 
TR 
0 . 0 7 
0 . 9 6 
TR 
0 . 0 7 
TR 
0 . 2 5 
TR 
0 . 2 2 
0 . 1 1 
0 . 7 4 
TR 
TR 
0 . 0 7 
TR 
TR 
TR 
TR 
TR 
0 . 4 0  
TR 
0 . 1 8 
0 . 14 
0 . 1 4 
0 . 9 2 
5 . 6 6 
0 . 0 7 
0 . 5 1 
TR 
2 . 7 4 
TR 
TR 
3 5 . 6 8 
0 . 9 1 
2 7 . 4 4 
0 . 1 1 
1 9 . 5 4 
2 2 . 1  
6 6 4 . 1  
2 3 . 4  
3 6 5 . 6  
1 4 8 9 . 5  
2 2 0 . 6  
8 8 . 2  
2 0 0 . 4  
3 0 4 . 7  
4 9 . 6  
1 1 9 . 5  
4 4 6 . 8  
9 7 4 . 7  
2 7 0 3 . 1  
8 8 2 . 6  
1 8 7 . 2  
2 4 . 8  
1 5 13 . 4  
2 0 6 8 . 7  
2 8 9 . 6  
1 4 8 . 9  
4 13 . 7  
2 6 4 . 8  
2 7 5 . 8  
1 7 6 . 5  
4 5 . 1  
1 1 2 7 . 7  
4 3 . 6  
4 5 . 9  
4 4 . 5  
4 4 6 0 . 5  
1 5 4 8 . 8  
1 6 0 4 . 8  
2 2 . 2  
4 4 . 5  
1 7 8 . 6  
1 2 . 5  
2 4 7 . 5  
2 2 5 . 6  
1 3 5 . 5  
1 7 6 . 0  
1 1 7 . 0  
2 2 3 . 2  
3 6 . 8  
6 9 7 . 1  
5 3 4 . 6  
4 2 . 2  
1 . 7  
1 6 4 . 5  
1 5 0 3 . 6  
0 . 3  
3 . 0  
0 . 7  
1 4 4 . 8  
1 8 . 7  
1 9 1 . 6  
6 3 4 1 6 . 3  
1 6 2 5 . 4  
3 17 4 . 6  
1 2 9 3 0 . 7  
1 9 1 5 . 6  
7 6 6 . 2  
1 7 4 0 . 4  
2 9 1 0 6 . 0  
1 7 2 4 . 0  
1 0 3 7 6 . 4  
7 7 5 8 . 4  
8 4 6 2 . 2  
2 3 4 6 6 . 8  
4 5 9 7 5 . 8  
1 6 2 5 . 4  
2 1 5 . 5  
3 9 4 14 . 7  
1 8 1 3 8 . 3  
5 0 2 8 . 6  
3 3 6 1 9 . 8  
3 5 9 1 . 8  
4 5 9 7 . 5  
2 3 9 4 . 5  
1 0 7 2 7 . 7  
3 9 2 . 0  
5 8 7 3 8 . 9  
1 1 3 7 . 7  
7 9 7 6 . 8  
3 8 6 . 7  
3 9 1 0 8 . 5  
2 6 8 9 0 . 7  
1 3 9 3 2 . 0  
1 9 3 . 3  
3 8 6 . 7  
1 5 5 1 . 0  
1 0 8 . 8  
2 3 6 3 5 . 0  
1 9 5 9 . 1  
5 8 8 4 . 3  
6 1 1 3 . 4  
4 0 6 3 . 5  
4 8 4 6 1 . 6  
4 8 9 8 1 . 0  
1 2 1 0 4 . 1  
6 4 9 7 4 . 9  
3 6 6 . 6  
1 1 3 8 . 0  
14 2 8 . 5  
1 3 1 8 3 . a· 
3 1 9 0 . 3  
6 5 4 . 4  
4 9 0 8 . 2  
3 7 7 3 . 2  
8 6 14 9 . 7  
8 1 0 , 0 0 0  
TR 
7 . 8  
0 . 2 0 
0 . 3 9  
1 .  5 8  
0 . 2 3 
0 . 0 9 
0 . 2 1 
3 . 5 7 
0 . 2 1 
1 . 2 7 
0 .  9 5. 
1 .  0 4  
2 . 8 8 
5 . 6 5 
0 . 2 0 
0 . 0 2 
4 . 8 4 
2 . 2 2 
0 . 6 1 
4 . 13 
0 . 4 4  
0 . 5 6 
0 . 2 9 
1 . 3 1 
0 . 0 4 
7 . 2 1 
0 . 14 
0 . 9 8 
TR 
4 . 8 0 
3 . 3 0 
1 .  7 1  
TR 
TR 
0 . 1 9 
0 . 0 1 
2 . 9 0 
0 . 2 4 
0 . 7 2  
0 ,,7 5 
0 . 4 9  
5 . 9 5 
6 . 0 1 
1 . 4 8 
7 . 9 8 
0 . 0 4 
0 . 14 
0 . 17 
1 .  6 2  
0 . 3 9  
0 . 0 8 
0 . 6 0 
0 . 4 6  
10 . 5 8 
Appendix B-2c. Phytoplankton composition, abundance and biomass at the Inner Pond 
sampling site, Yanty Creek marsh, 8 October 1 999. GALD = Greatest Axial Linear 
Dimension. TR = Trace. 
Spec i e s  T otal Percent GALD 
( ).U11.) 
Abundance Percent 
( #/ml ) Abundance 
B i ovolume 
( ).U11.3 /uni t )  B i ovolume B i ovolume 
( ).U11.3 /ml ) 
B ac i l lariophyta 
Cocconei s  p l acentula 
Cyc l o t e l l a  sp . 1 
Cyclotel l a  meneghiniana 
Fragilaria cons truens 
Navi cula c ryp tocephala 
Navicula minima 
Navicula haloph i l a  
Ni t z schia ac i cul ari s 
Ni t z s ch i a  grac i l i s  
Amphora veneta 
Navicul a pupula 
Navicula decus s i s  
Ni t z schia font i c o l a  
Ni t z schi a p a l e a  
Navicula c api tata 
Synedra t enera 
Achnanthes lanceolata s sp .  
f requen t i s s ima 
Achnanthes l anceolata s sp . 
f requenti s s ima 
Navicula c f . hofmanniae 
Chlorophyta 
Anki s trodesmus falcatus 
Chl amydomonas sp . 
Oocys t i s  parva 
Oocys t i s  l acus t r i s  
Pedia s t rum dup l ex 
Pedias t rum boryanum 
Scenedesmus sp . 2 
Scenedesmus abundans 
Scenedesmus quadri c auda 
Tei l ing i a  granulata 
Monoraphidium capricornutum 
Pyrami chl amys sp . 
Scenedesmus intermedius 
Scenedesmus quadri c auda v. 1 
Longi sp ina 
Scenedesmus s erratus 
Scenedesmus s emipulcher 
Cryptophyta 
Cryptomonas ero s a  
Rhodomonas minuta 
Cryptomonas ovata 
Cyanophyta 
Aphanocapsa elachi s ta 
Chroococcus minimus 
Mer ismopedia t enui s s ima 
Osci l l a toria l imnetica 
Non -mo t i l e  blue - gr eens ( < 1 ).U11.) 
Non - mo t i l e  blue -greens ( > 1).U11.) 
Synechococcus sp . 1 
O s c i l latoria amphibia 
Pyrrhophyta 
Gymnodinium sp . 2 
Mi s c e l l aneous 
Misc . micro f l age l late 
Total 
1 7 . 6  
4 . 4  
1 1 . 0  
1 9 . 8  
2 4 . 2  
6 . 6  
1 9 . 8  
4 8 . 4  
5 5 . 0  
2 2 . 0  
17 . 6  
1 8 . 7  
2 4 . 7  
1 5 . 4  
1 7 . 6  
3 3 . 0  
1 2 . 1  
5 . 5  
3 5 . 2  
1 5 . 4  
5 . 8  
8 . 8  
1 3 . 2  
6 1 . 6  
3 3 . 0  
4 . 4  
1 8 . 9  
2 7 . 5  
4 . 4  
4 . 4  
1 2 . 1  
2 2 . 0  
2 2 . 0  
1 3 . 2  
1 8 . 7  
1 5 . 4  
6 . 6  
1 9 . 8  
6 . 6  
1 1  
6 . 6  
3 0 . 8  
0 . 9  
1 . 8  
1 . 8  
2 6 . 4  
1 3 . 2  
3 . 3 
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6 0 . 7  
1 7 . 3  
1 7 . 3  
8 . 6  
8 . 6  
3 4 . 7  
1 1 2 . 8  
3 4 . 7  
8 . 6  
8 . 6  
9 5 . 4  
2 6 . 0  
1 7 . 3  
1 4 7 . 5  
8 . 6  
8 . 6  
1 7 . 3  
8 . 6  
6 9 . 4  
2 6 . 0  
9 5 . 4  
8 . 6  
8 . 6  
8 . 7  
8 . 6  
8 . 6  
3 4 . 7  
4 3 . 4  
8 . 6  
2 6 . 0  
5 2 . 0  
8 . 6  
1 7 . 3  
8 . 7  
1 7 . 3  
1 5 6 . 2  
9 4 6 . 2  
8 . 6  
8 . 6  
8 . 6  
1 7 . 3  
8 . 6  
1 2 8 7 3 . 5  
1 0 7 2 . 7  
6 4 3 6 . 7  
8 . 6  
1 7 . 3 6 2  
1 3 5 4 . 2 5 8  
2 4 , 0 12 
0 . 2  
0 . 1  
0 . 1  
TR 
TR 
0 . 1  
0 . 4  
0 . 1  
TR 
TR 
0 . 3  
0 . 1  
0 . 1  
0 . 6  
TR 
TR 
0 . 1  
TR 
0 . 2  
0 . 1  
0 . 3  
TR 
TR 
TR 
TR 
TR 
0 . 1  
0 . 1  
TR 
0 . 1  
0 . 2  
TR 
0 . 1  
TR 
0 . 1  
0 . 6  
3 . 9  
TR 
0 . 1  
0 . 1  
0 . 1  
0 . 1  
5 3 . 6  
4 . 4  
2 6 . 8  
0 . 1  
0 . 1  
5 . 6  
7 2 5 . 5  
2 3 . 4  
3 6 5 . 6  
1 9 8 . 6  
5 4 6 . 1  
3 7 . 2  
4 4 6 . 8  
1 2 1 . 3  
5 5 1 . 6  
1 9 8 6 . 0  
4 4 5 . 0  
4 2 2 . 0  
2 4 8 . 2  
4 8 . 9  
1 7 6 . 5  
1 8 6 . 1  
6 8 . 2  
3 1 . 0  
2 2 0 6 . 6  
1 7 . 5  
5 9 . 4  
1 3 9 . 2  
5 3 4 . 6  
5 0 1 8 . 1  
1 2 3 9 . 0  
1 8 . 8  
6 5 . 8  
2 7 3 . 7  
2 2 . 2  
1 2 . 5  
3 3 7 . 5  
1 3 3 . 7  
1 0 4 . 4  
3 0 0 . 9  
1 5 0 . 4  
4 4 0 8 9 . 2  
4 0 6 . 3  
6 3 4 9 . 2  
1 7 2 4 . 0  
4 7 4 1 . 2  
1 2 9 3 . 0  
5 0 4 2 9 . 7  
4 2 14 . 4  
4 7 8 9 . 1  
1 7 2 4 0 . 9  
4 2 4 9 5 . 7  
1 0 9 9 1 . 1  
4 3 1 0 . 2  
7 2 2 5 . 6  
1 5 3 2 . 5  
1 6 1 6 . 3  
1 1 8 5 . 3  
2 6 9 . 3  
1 5 3 3 0 0 . 0  
4 5 7 . 5  
5 6 7 2 . 4  
1 2 0 8 . 6  
4 6 4 1 . 0  
4 3 9 9 7 . 1  
1 0 7 5 6 . 2  
1 6 3 . 2  
2 2 8 5 . 7  
1 1 8 8 2 . 1  
1 9 3 . 3  
3 2 6 . 6  
1 7 5 8 4 . 4  
1 1 6 1 . 0  
1 8 14 . 0  
2 6 3 8 . 2  
2 6 12 . 2  
3 0 9 . 1  4 8 3 0 7 . 1  
4 4 . 6  4 2 2 3 6 . 9  
6 57 . 0  5 7 0 3 . 9  
14 . 0  1 2 2 . 2  
6 6 . 8  5 8 0 . 1  
3 3 . 4  - 5 8 0 . 1  
6 5 . 8  5 7 1 . 4  
0 . 3  4 9 0 8 . 2  
3 . 0  3 2 7 2 . 1  
0 . 7  4 9 0 8 . 2  
5 6 . 4  4 8 9 . 7  
4 2 7 . 6  7 4 2 5 . 7  
1 8 . 7  2 5 4 5 3 . 3  
6 1 0 , 0 0 0  
7 . 2 
0 . 1  
1 . 1  
0 . 2  
0 . 7  
0 . 2  
8 . 2  
0 . 6  
0 . 7  
2 . 8  
6 . 9  
1 . 8  
0 . 7  
1 . 1  
0 . 2  
0 . 2  
0 . 1  
0 . 1  
2 5 . 1  
TR 
0 . 1  
0 . 1  
0 . 7  
7 . 2  
1 . 7  
TR 
0 . 3  
1 . 9  
TR 
TR 
2 . 8  
0 . 1  
0 . 2  
0 . 4  
0 . 4  
7 . 9  
6 . 9  
0 . 9  
TR 
TR 
TR 
TR 
0 . 8  
0 . 5  
0 . 8  
TR 
1 . 2  
4 . 1  
I 
I 
Appendix B-3a. Phytoplankton composition, abundance and biomass at the creek 
sampling site, Yanty Creek marsh, 7 June 2000. GALD=Greatest Axial Linear I Dimension. TR =Trace. 
Total I GALD Abundance Percent B i ovolume B i ovolume Percent ( �) ( # /ml ) Abundance ( �3 /Uni t )  ( �3 /ml ) Biovolume 
Bacillariophyta I Cycl o t e l l a  menegh ini ana 14 . 3  2 1 7 . 0  0 . 3  8 17 . 7 1 8 0 , 0 0 0 . 0  9 . 2  Euno t i a  sp . 7 2 . 6  3 1 . 0  TR 1 1 3 7 . 8  3 5 2 7 7 . 2  1 . 8  
Fragi l ari a cons truens 8 . 8  3 1 . 0  TR 8 8 . 3  2 7 3 6 . 7  0 . 1  
Ni tzsch i a  a c i c u l ari s  6 8 . 2  3 1 . 0  TR 17 1 . 0  5 3 0 2 . 3  0 . 3  
S t ephanodi scus Han tzsch i i  9 . 9  7 1 3 . 1  1 . 1  2 6 8 . 6  1 9 0 , 0 0 0 . 0  9 . 9  I Synedra ulna 1 0 5 . 6  2 1 . 9  TR 1 1 4 2 . 0  2 5 0 3 0 . 9  1 . 3  
Ni tzsch i a  fon t i cola 5 0 . 6  3 1 . 0  TR 2 8 5 . 5  8 8 5 1 . 4  0 . 5  
Cycl o t e l l a  a tomus 4 . 4  1 0 7 8 9 . 4  1 7 . 2  2 5 . 4  2 7 0 , 0 0 0 . 0  14 . 2  
Chrysophyta I Ma l l omonas sp . 13 . 2  3 1 . 0  TR 3 0 0 . 7  9 3 2 3 . 6  0 . 5  
Synura sp . ( singl e )  1 9 . 8  1 1 . 0  TR 4 4 5 . 5  4 8 8 2 . 6  0 . 3  
Chrysococcus sp . 6 . 6  1 1 1 6 . 1  1 . 8  1 5 0 . 4  1 7 0 , 0 0 0 . 0  8 . 7  I Erken i a  subaequi ci l i a ta 4 . 4  3 1 . 0  TR 44 . 6  1 3 8 1 . 3  0 . 1  
Chlorophyta 
Anki s trodesmus fal ca t us 2 3 . 5  3 2 . 9  0 . 1  3 9 . 8  1 3 0 8 . 0  0 . 1  
Chl amydomona s  globosa 6 . 6  4 6 5 . 1  0 . 7  2 0 0 . 5  9 3 2 3 5 . 7  4 . 8  I Chl amydomona s  incerta 1 1 . 7  1 8 6 . 0  0 . 3  8 6 5 . 0  1 6 0 , 0 0 0 . 0  8 . 3  
Chl amydomonas pl a tys tigma 7 . 7  1 0 5 4 . 1  1 . 7  1 3 3 . 7  1 4 0 , 0 0 0 . 0  7 . 3  
Dic tyosphaeri um pul ch e l l um 2 2 . 0  3 1 . 0  TR 1 7 8 . 2  5 5 2 5 . 1  0 . 3  
Oocys t i s  parva 2 2 . 0  3 1 . 0  TR 5 3 4 . 6  1 6 5 7 5 . 2  0 . 9  \1 Sphaerocys t i s  schroeteri 2 2 . 0  1 1 . 0  TR 5 6 . 4  6 1 8 . 0  TR Non -mo t i l e  Chl orococcal es 3 . 3  2 7 9 . 0  0 . 4  1 8 . 0  5 2 4 4 . 5  0 . 3  
Lobomona s  sp . 6 . 6  9 3 . 0  0 . 1  1 5 0 . 4  1 3 9 8 5 . 4  0 . 7 
S t i chococcus bac i l l ari s 4 . 4  3 3 7 9 . 4  5 . 4  9 . 4  3 17 7 8 . 7  1 . 6  I Monoraphi d i um capricorn u t  4 . 4  12 4 . 0  0 . 2  1 2 . 5  1 5 5 5 . 4  0 . 1  Scenedesmus serra tus 6 . 6  3 1 . 0  TR 5 0 . 2  1 5 5 4 . 9  0 . 1  
Chl amydomona s  pumi l i o  5 . 5  1 5 5 . 0  0 . 2  2 2 . 6  3 5 0 7 . 1  0 . 2  
Cryptophyta I Cryp tomonas erosa 14 . 3  4 6 5 . 1  0 . 7  2 8 7 . 1  1 3 0 , 0 0 0 . 0  6 . 9  Rhodomonas minu ta 9 . 9  5 5 8 . 1  0 . 9  7 9 . 2  4 4 2 2 5 . 7  2 . 3  
Cyanophyta I Osci l l a tori a l imne t i ca 3 7 . 4  1 1 . 0  TR 3 5 . 5  3 8 9 . 3  TR Non -mo t i l e  b l u e - greens ( <l j.Jm ) 0 . 9  1 6 0 9 1 . 9  2 5 . 6  0 . 4  6 1 3 5 . 3  0 . 3  
Non -mo t i l e  bl u e - greens ( > l j.Jm )  1 .  8 8 0 4 5 . 9  1 2 . 8  3 . 1  2 4 5 4 1 . 2  1 . 3  
Synechococcus sp . 1 1 . 8  1 5 2 8 7 . 3  2 4 . 3  0 . 8  1 1 6 5 7 . 1  0 . 6  I Euglenophyta 
Eugl ena sp . 2 4 . 2  6 2 . 0  0 . 1  4 5 0 5 . 3  2 8 0 , 0 0 0 . 0  14 . 5  
Phacus sp . 17 . 6  1 1 . 0  TR 2 8 5 1 . 3  3 1 2 4 8 . 8  1 . 6  
Miscellaneous II Mi sc . microfl a ge l l a t e  2 . 2  3 3 8 5 . 6  5 . 4  5 . 6  1 . 0  
Tota l s . 6 2 8 4 5  
I 
I 
I 
9 1  I 
Appendix B-3b.  Phytoplankton composition, abundance and biomass at the outer pond 
site, Yanty Creek marsh, 7 June 2000. GALD=Greatest Axial Linear Dimension. 
TR=Trace. 
Total 
GALD 
( J.Un) 
Abundance Percen t  Biovolume B i ovolume P e r c ent 
( #/ml ) Abundance J.Un3 /ml ) ( J.Un3 /ml } B i ovolume 
Bacillariophyta 
Cyc l o t e l l a  meneghini ana 
Ni tzsch i a  aci cul ari s 
Ni tzsch i a  gra ci l i s  
S tephanodiscus Han tzsch i i  
Amphora vene t a  
Navi c u l a  pupula 
Gomphonema augur 
Ni tzsch i a  pa l ea 
Navi cul a capi t a t a  
Synedra tenera 
Cyclo tel l a  a tomus 
Chrysophyta 
Chrysococcus sp . 
Erkeni a subaequi ci l i a ta 
Chlorophyta 
Anki s trodesmus fal ca tus 
Car teri a sp . 
Chl amydomonas globosa 
Chl amydomonas gra ci l i s  
Chl amydomonas pla tys t i gma 
Dic tyospha eri um pul ch e l l u  
Sel enas trum minu t um 
Te tra s trum s ta urogen i a efo 
Non -mo t i l e  Chl orococca l es 
Lobomona s  sp . 
S ti chococcus ba ci l l ari s 
Monoraphi di um capricorn u t  
Ch l amydomona s  pumi l i o  
Cryptophyta 
Cryp tomonas erosa 
Rhodomona s  min u ta 
Cyanophyta 
1 3 . 9  
4 4 . 0  
7 7 . 0  
8 . 8  
2 4 . 2  
1 7 . 6  
1 9 . 8  
1 5 . 4  
1 3 . 2  
1 3 2 . 0  
4 . 4  
6 . 6  
4 . 4  
1 8 . 2  
1 1 . 0  
5 . 0  
6 . 6  
6 . 6  
1 5 . 4  
6 . 6  
7 . 7  
3 . 3  
6 . 6  
4 . 4  
4 . 4  
5 . 5  
1 9 . 3  
8 . 3  
9 3 . 0  
3 1 . 0  
3 1 . 0  
4 6 5 . 1  
3 1 . 0 
3 1 . 0  
3 1 . 0  
1 2 4 . 0  
3 1 . 0 
1 1 . 0  
6 8 2 0 . 9  
5 8 9 . 1  
1 2 4 . 0  
1 2 4 . 0  
3 1 . 0 
4 6 5 . 1  
3 1 . 0  
4 0 3 . 1  
3 1 . 0  
3 1 . 0  
6 2 . 0  
5 8 9 . 1  
2 17 . 0  
1 1 7 8 . 2  
9 3 . 0  
2 4 8 . 0  
6 5 1 . 1  
5 5 8 . 1  
Non -mo t i l e  blue - greens ( <l pm ) 0 . 9  9 6 5 5 . 1  
Non -mo t i l e  bl ue - greens ( >l pm ) 1 . 8  5 9 0 0 . 4  
Synechococcus sp . 1 1 . 8  2 8 9 6 5 . 4  
Euglenophyta 
Euglena sp . 
Tra chel omonas vol vocina 
Gymnodi n i um sp . 3 
Miscellaneous 
Mi sc . mi cro fl age l l a t e  
Total s . 
4 4 . 0  
2 2 . 0  
6 . 6  
2 . 2  
3 1 . 0  
1 1 . 0  
3 1 . 0  
1 5 6 2 . 6  
5 9 , 2 8 2  
92 
0 . 2 
0 . 1  
0 . 1  
0 . 8  
0 . 1  
0 . 1  
0 . 1  
0 . 2  
0 . 1  
TR 
1 1 . 5  
1 . 0  
0 . 2  
0 . 2 
0 . 1  
0 . 8  
0 . 1  
0 . 7 
0 . 1  
0 . 1  
0 . 1  
1 . 0  
0 . 4 
2 . 0  
0 . 2 
0 . 4  
1 . 1  
0 . 9  
1 6 . 3  
1 0 . 0  
4 8 . 9  
7 4 6 . 3  
1 1 0 . 3  
4 3 4 . 4  
2 8 7 . 7  
2 1 8 4 . 6  
3 9 7 . 2  
3 9 7 . 2  
3 8 . 6  
1 3 2 . 4  
1 3 2 4 . 0  
2 9 . 3  
1 5 0 . 4  
4 4 . 6  
2 0 . 7  
2 4 7 . 5  
6 5 . 8  
1 0 4 . 4  
6 6 . 8  
7 5 . 2  
3 3 . 4  
2 2 . 3  
1 8 . 8  
1 5 0 . 4  
9 . 4 
1 3 9 . 4  
3 1 . 3  
6 7 7 . 1  
4 2 . 5  
0 . 4  
3 . 1  
0 . 8  
0 . 1  2 6 1 2 0 . 9  
TR 5 5 6 8 . 9  
0 . 1  5 3 . 5  
2 . 6  5 . 6  
6 9 4 1 0 . 9  
3 4 2 0 . 8  
1 3 4 6 9 . 5  
1 3 0 , 0 0 0 . 0  
6 7 7 3 2 . 3  
1 2 3 1 5 . 0  
1 2 3 1 5 . 0  
4 7 8 9 . 1  
4 1 0 5 . 0  
1 4 5 1 0 . 0  
2 0 0 , 0 0 0 . 0  
8 8 5 7 3 . 9  
5 5 2 5 . 1  
2 5 6 7 . 7  
7 6 7 3 . 7  
3 0 5 9 3 . 0  
3 2 3 7 . 4  
2 6 9 3 4 . 8  
2 3 3 0 . 9  
1 0 3 6 . 9  
1 3 8 1 . 3  
1 1 0 7 1 . 7  
3 2 6 3 2 . 5  
1 1 0 7 8 . 8  
1 2 9 6 1 . 8  
7 7 6 9 . 6  
4 4 0 , 0 0 0 . 0  
2 3 6 9 4 . 1  
3 6 8 1 . 2  
17 9 9 6 . 9  
2 2 0 8 7 . 1  
8 1 0 , 0 0 0 . 0  
6 1 0 3 2 . 8  
1 6 5 7 . 5  
8 7 0 2 . 0  
2 , 2 0 0 , 0 0 0  
3 . 2  
0 . 2  
0 . 6  
6 . 2  
3 . 1  
0 . 6  
0 . 6  
0 . 2  
0 . 2  
0 . 7  
9 . 2  
4 . 1  
0 . 3  
0 . 1  
0 . 4  
1 . 4  
0 . 1  
1 . 2  
0 . 1  
TR 
0 . 1  
0 . 5  
1 . 5  
0 . 5  
0 . 6  
0 . 4 
2 0 . 3  
1 . 1  
0 . 2  
0 . 8  
1 . 0  
3 7 . 3  
2 . 8  
0 . 1  
0 . 4 
Appendix B-3c. Phytoplankton composition, abundance and biomass at the inner pond 
site, Yanty Creek marsh, 7 June 2000. GALD=Greatest Axial Linear Dimension. 
TR=Trace. 
Total 
GALD Abundance Relative B i ovolume Biovolume Percent 
( �) ( # /ml ) Abundance ( �3/ml ) ( �3/ml ) B i ovolume 
Bacillariophyta 
Cyc l o t e l l a  meneghiniana 
Navi c u l a  sp . 2 
Navi c u l a  h a l ophi l a  
S tephanodi scus Han tzsch i i  
Ni tzsch i a  pa l ea 
Synedra tenera 
Cyc l o t e l l a  a tomus 
Navi c u l a  sp . 3  
Chrysophyta 
Synura sp . ( singl e )  
Chrysococcus sp . 
Urogl ena sp . ( singl e )  
Chlorophyta 
Anki s trodesmus fa l ca t us 
Anki s trodesmus convol u tus 
Chl amydomona s  incerta 
Chlamydomonas pl a tys ti gma 
Clos teri um moni l i ferum 
Oocys t i s  parva 
Sel enas trum min u t um 
Non -mo ti l e  Chlorococca l e s  
Lobomonas sp . 
S t i chococcus ba c i l l aris 
Monoraphi d i um capri cornu t 
Scenedesmus in termedi us 
Chl amydomonas pumi l i o  
Scenedesmus a c u tus 
Cryptophyta 
Cryptomona s  erosa 
Rhodomona s  minuta 
Cyanophyt a  
14 . 3  
8 . 8  
2 7 . 5  
9 . 6  
1 1 . 0  
9 9 . 0  
4 . 1  
1 3 . 2  
2 2 . 0  
6 . 6  
4 . 4 
6 8 . 8  
6 . 6  
1 1 . 0  
7 . 7  
1 0 1 . 2  
14 . 3  
5 . 5  
3 . 3  
6 . 6  
4 . 4  
4 . 4 
2 2 . 0  
5 . 1  
2 2 . 0  
1 8 . 7  
8 . 8  
3 2 5 . 5  
1 8 . 1  
3 6 . 2  
5 4 2 . 6  
1 8 . 1  
1 8 . 1  
3 5 2 6 . 7  
1 8 . 1  
1 8 . 1  
2 5 3 . 2  
1 8 . 1  
1 0 8 . 5  
1 8 . 1  
3 6 . 2  
5 2 4 . 5  
1 8 . 1  
3 6 . 2  
54 . 3  
1 4 4 . 7  
9 0 . 4  
2 0 7 9 . 9  
7 2 . 3  
1 8 . 1  
2 3 5 . 1  
1 1 . 0  
1 1 5 7 . 5  
1 8 0 . 9  
Non -mo ti l e  bl u e - greens ( <1 � ) 0 . 9  1 1 2 6 4 . 3  
Non -mo t i l e  bl u e - greens ( >1 � ) 1 . 8  5 6 3 2 . 2  
Synechococcus sp . 1 1 . 8  1 2 8 7 3 . 5  
Eugl enophyta 
Eugl.ena sp . 
Trache l omonas sp . 
M i s ce l l aneous 
Mi sc . mi croflagel l a te 
1 9 . 8  
1 6 . 5  
2 . 2  
1 8 . 1  
1 8 . 1  
2 8 6 4 . 8  
93 
0 . 8  
TR 
0 . 1  
1 . 3  
TR 
TR 
8 . 3  
TR 
TR 
0 . 6  
TR 
0 . 3  
TR 
0 . 1  
1 . 2  
TR 
0 . 1  
0 . 1  
0 . 3 
0 . 2  
4 . 9  
0 . 2 
TR 
0 . 6  
TR 
2 . 7  
0 . 4  
2 6 . 7  
1 3 . 3  
3 0 . 5  
TR 
TR 
6 . 8  
8 1 7 . 7  
2 2 . 1  
5 4 4 . 8  
2 6 1 . 5  
2 7 . 6  
5 5 8 . 6  
2 4 . 6  
7 4 . 5  
7 1 2 . 8  
1 5 0 . 4  
4 4 . 6  
1 3 4 . 5  
7 . 5  
7 7 9 . 6  
14 3 6 . 8  
6 2 8 8 . 2  
4 1 9 . 8  
2 7 . 9  
1 8 . 8  
1 5 0 . 4  
9 . 4  
1 2 . 5  
4 6 8 . 1  
1 8 . 8  
8 0 2 . 4  
6 1 8 . 7  
5 5 . 8  
0 . 4  
3 . 1 
0 . 8  
2 4 2 6 . 1  
1 5 0 3 . 6  
5 . 6  
2 7 0 , 0 0 0 . 0  
3 9 9 . 1  
1 9 7 0 5 . 4  
14 0 , 0 0 0 . 0  
4 9 8 . 9  
1 0 1 0 2 . 1  
8 6 9 0 5 . 4  
1 3 4 6 . 9  
12 8 9 1 . 8  
3 8 0 7 1 . 2  
8 0 7 . 3  
1 4 5 9 9 . 8  
1 3 6 . 2  
2 8 2 0 0 . 9  
7 5 0 , 0 0 0 . 0  
1 1 0 , 0 0 0 . 0  
1 5 1 8 3 . 2  
1 5 1 2 . 2  
2 7 1 9 . 4  
1 3 5 9 6 . 9  
1 9 5 5 8 . 0  
9 0 7 . 3  
8 4 6 5 . 7  
4 4 1 9 . 0  
8 7 9 4 . 3  
7 2 0  0 0 0 . 0  
1 0 0 9 1 . 0  
4 2 9 4 . 7  
1 7 1 7 8 . 8  
9 8 1 6 . 5  
4 3 8 7 7 . 9  
2 7 1 9 3 . 7  
1 5 9 5 3 . 7  
1 1 . 1  
TR 
0 . 8  
5 . 9  
TR 
0 . 4  
3 . 6  
0 . 1  
0 . 5  
1 . 6  
TR 
0 . 6  
TR 
1 . 2  
3 1 . 3  
4 . 7  
0 . 6  
0 . 1  
0 . 1  
0 . 6  
0 . 8  
TR 
0 . 4 
0 . 2  
0 . 4  
2 9 . 7  
0 . 4 
0 . 2  
0 . 7 
0 . 4  
1 . 8  
1 . 1  
0 . 7 
� 
r 
Appendix C-1 . Zooplankton composition and abundance (number per cubic meter) at 
� Yanty Creek marsh, 20 August 1 999. Emergent and submergent are vegetation zones. ' ' ' 
� I nner O uter Creek Pond Pond Emergent Submergent 
Arthropoda 
[ Cladocera Alona affin is  690 0 379 6267 0 
Bosmi n a  long i rostris 4 1 43 1 948 379 0 1 695 
[ Diaphansoma brachyurum 690 0 0 0 3389 Pleuroxus denticu latus 690 0 0 0 0 Polyphemus pedicu l us 0 1 948 0 0 0 
Total Cladocera 62 1 4  3896 759 6267 5084 
Copepoda 
Copepoda naup l i i  60762 9740 72445 1 2533 1 0 1 68 
Cyclopoida 
Cyclops b icuspidatus 0 0 0 1 2533 1 3557 
Copepodite stage 1 7262 5844 1 21 37 0 1 1 863 
Total Cyclopoida 1 7262 5844 1 2 1 37 1 2533 2 5420 
Calanoida 0 
Diaptom us sp.  0 0 1 1 38 75200 0 
Total Calanoida 0 0 1 1 38 75200 0 
Rotifera 
Ascomorpha saltans 0 0 341 4  0 0 
Asplanchna priodonta 2762 0 0 0 8473 
Brachionus angu laris 0 0 0 6267 3389 
Conochi lus u n icorn is 8286 42857 1 51 7  0 1 6947 
Euchlan is  sp .?  690 0 0 0 0 
Gastropus stylifer? 0 0 0 0 6779 
Keratel la cochlearis 0 0 379 0 0 
Polyarthra vu lgaris 1 1 048 0 1 4792 0 0 
Polyarthra major 0 0 0 0 0 
Trichocerca cyl i nd rica 207 1 0 34 1 4  0 0 
Total Rotifera 24857 42857 235 1 6  6267 3 5588 
Ostracoda 0 0 0 1 56667 0 
TOTAL 1 09095 62338 1 09994 269467 99986 
94 
Appendix C-2 . Zooplankton composition and abundance (number per cubic meter) at 
Yanty Creek marsh, 8 October 1 999. No emergent macrophytes were present. 
I nner E mergent Subme rgent 
Creek Pond Outer Pond Vegetation Vegetation 
Arthropoda 
Cladocera 
Alana affinis 1 429 930 368 0 6646 
Bosmi n a  long i rostris 40357 3024 1 842 0 6646 
Ceriodaphnia reticu lata 1 79 0 0 0 0 
Daphnia retrocurva 7857 465 0 0 0 
Diaphansoma brachyuru m  1 607 0 0 0 0 
Total Cladocera 51 429 4420 221 0 0 1 3292 
Copepoda 
Copepoda naupl i i  1 1 071  1 0700 9944 0 1 8276 
Cyclopoida 0 0 0 0 0 
Cyclops bicuspidatus 1 786 233 22 1 0  0 831 
Cyclops vernal is? 1 79 0 0 0 0 
Copepodite stage 7857 1 628 368 0 1 3292 
Total Cyclopoida 20893 1 2561 1 2522 0 32399 
Calanoida 
Diaptomus sp.  1 79 0 0 0 831 
Total Calanoida 1 79 0 0 0 831 
Rotifera 
Ascomorpha saltans 0 465 0 0 1 66 1  
Asplanchna p riodonta 893 233 0 0 0 
Brachionus angu laris 0 0 737 0 0 
Conochi lus u n i corn is 536 233 0 0 0 
Fi l in ia long iseta 7 1 4  0 0 0 831 
Kerate l la coch learis 1 6250 698 0 0 1 66 1  
Kerate l la  crassa 893 0 0 0 0 
Lepadel la  oval is  0 0 368 0 4 1 54 
Notholca labis 1 250 233 368 0 2 1 599 
Polyarthra vu lgaris 21 250 8839 6629 0 1 4 1 23 
Polyarthra major 0 1 1 63 0 0 0 
Total Rotifera 41 786 1 1 863 8 1 03 0 44030 
Ostracoda 0 0 0 0 0 
TOTAL 1 1 4286 28844 22835 0 90551 
95 
Appendix C-3 . Zooplankton composition and abundance (number per cubic meter) at 
Yanty Creek marsh in June 2000. Emergent and submergent are vegetation zones. 
I n ne r  Outer 
C reek Pond Pond Emergent S u b mergen t  
Arthropoda 
C ladocera 
Alana excisa 0 0 0 0 4702 
Bosmi n a  longirostris 0 734 7364 4929 0 
Total Cladocera 0 734 7364 4929 4702 
Copepoda 
Copepoda naupl i i  1 51 25 32278 6382 9857 1 88 1 0 
Cyclopoida 
Cyclops b icuspidatus 0 0 0 9857 1 4 1 07 
Copepodite stage 0 0 1 964 39429 329 1 7 
Total Cyclopoida 0 0 1 -964 48286 47024 
Calanoida 
Diaptom us sp.  0 0 1 964 0 0 
Total Calanoida 0 0 1 964 0 0 
Rotifera 
Ascomorpha saltans 522 0 3437 0 4702 
Asplanchna p riodonta 0 0 982 0 0 
B rachionus angu laris 0 0 982 9857 0 
Cnoch i l us u nicorn is  0 2201 491 0  0 0 
Euchlan is  sp .?  0 0 491  0 0 
Fi l in ia  longiseta 0 0 491  0 0 
Kerate l la  coch learis 522 0 1 964 0 0 
Kerate l la  quadrata 0 0 982 0 0 
N otholca labis 0 0 6382 1 4786 0 
Polyarthra vulgaris 0 734 3437 0 0 
Total Rotifera 1 043 2934 24057 1 2321 4  4702 
Ostracoda 
TOTAL 1 6 1 68 352 1 2  39767 1 86286 75328 
96 
Appendix D-1 .  Benthic macroinvertebrates collected in Yanty Creek marsh, August 20, 1 999. Mud 
= Ekman sample of soft sediments. V eg = dip net sweeps of emergent and submergent vegetation 
Water = 5-6 week collection on three plexiglass squares.  Tol = tolerance values from Bode et al. 1 996. 
Inner Pond Outer Pond Yanty Creek 
Taxon Tol Tol x Veg Mud Veg Water* Tol Tol x Veg Mud Veg Water Tol Tol x Veg Mud Veg Water 
P .  Annelida 
C. Oligochaeta 8 
C. Hirudinea 
0. Rhynchobdellida 
F. Glossiphonidae 
Placobdella ornata 
Helobdella fuse a 
Helobdella stagnalis 7 
Helobdella sp. 
P. Arthropoda 
C.  Crustacea 
0. Amphipoda 
F. Talitridae 
Hyalella azteca 
F.  Gammaridae 
8 
Gammarus fasciatus 6 
P = Phylum C = Class 0 = Order 
232 13 29 
1 1 9 1 7  
1 76 22 
84 14  
F = Family 
8 264 
7 7 
8 1 536  
6 1 326 
97 
65 33 
1 
1 92 
2 22 1 
3 
2 
1 
8 
7 
6 456 
64 
7 76 
1 
- - - - - - -- - -
Appendix D-1 continued. 
Inner Pond Outer Pond 
Taxon Tol Tol x Veg Mud Veg Water* Tol Tol x Veg Mud Veg Water 
C. Insecta 
0. Diptera 
F .  Chironomidae 6 30  1 1  5 6 1 14 9 1 9  3 
F .  Chironomidae (pupae) 
F .  Ceratopogonidae 
Bezzia sp. 6 
F .  Dixidae (Pupa) 
F .  Ephydridae 
F .  Stratiomyidae 
Stratiomys sp. 7 2 
0. Trichoptera 
F .  Hydroptilidae 
Oxyethira sp. 3 1 
0. Coleoptera 
F .  Elmidae 
Stenelmis sp. 
F.  Haliplidae 
Peltodytes sp. (larva) 
Peltodytes sp. (adult) 
F.  Dytiscidae 
Cybister sp. 5 5 1 
F. Hydrophilidae 
Helochares sp. 
F.  Curculionidae 
Yanty Creek 
Tol Tol x Veg Mud Veg :Water 
6 3024 8 504 6 
6 24 4 
1- 7 7 
6 1 2  2 
7 7 1 
5 5 1 
5 5 1 
5 5 1 
5 5 1 
5 20 4 
Appendix D-1 continued. 
Taxon 
0. Hemiptera 
F. Corixidae 
Trichocorixa sp. 
F. N otonectidae 
Buenoa sp. 
F. Belostomatidae 
Belostoma sp. 
F.  Gerridae 
Gerris sp. 
F.  Pleidae 
Neoplea sp. 
F. Hebridae 
Merragata sp. 
F. Mesoveliidae 
Mesovelia sp. 
F. Veliidae 
Microvelia sp. 
0. Odonata 
F. Aeshnidae 
Aeshna sp. 
Anax sp. 
F.  Coenagrionidae 
Enallagma sp. 
P = Phylum C = Class 
Inner Pond Outer Pond 
Tol Tol x Veg Mud Veg Water* Tol Tol x Veg Mud Veg Water 
5 5 1 
5 5 1 
5 1 5  3 
5 5 1 5 25 5 
8 1 6  2 8 56  7 1 
0 = Order F = Family 
99 
Yanty Creek 
Tol Tol x Veg Mud Veg Water 
5 1 1 0 22 
5 5 1 
5 5 1 
5 280 56 
5 75 1 5  
5 85 1 7  
5 1 5  3 
5 80 1 6  
8 1 84 23 
Appendix D-1 continued. 
Inner Pond Outer Pond Yanty Creek 
Taxon Tol Tol x Veg Mud Veg Water* Tol Tol x Veg Mud Veg Water Tol Tol x Veg Mud Veg Water 
F. Corduliidae 
Somatachlora sp. 
F. Libellulidae 
Pachydiplax sp. 
0. Ephemeroptera 
F. Batidae 
Cloeon sp. 
0. Lepidoptera 
F. Pyralidae 
Acentria sp. 
F. N octuidae (instar) 
. C. Arachnida 
F. Hydracarina 
F .  Unionicolidae 
Neumania sp. 
P. Mollusca 
C. Gastropoda 
0. Basommatophora 
F. Physidae 
Physa/Physella sp. 
F. Planorbidae 
2 
4 8 2 
5 1 0  2 5 
2 1 
3 5  7 
2 
5 
5 
6 
6 
8 
Planorbella trivolis 6 
0. Mesogastropoda 
F. Viviparidae 
Campeloma decisum 6 
Total 690 30 96 * 3385 76 493 1 0  
Hilsenhoff Biotic Index (HBI) 7. 1 9  6 .87 
* Low water in1 Lake Ontario in the fall of 1 999 prevented recovery of this sampler in the de-watered inner pond. 
4 
80 
30 
6 
6 
1 04 
42 
12  
4693 
2 
1 6  
6 
1 
1 
1 3  
7 
2 
79 804 
5 . 84 
7 
Appendix D-2 . Benthic macroinvertebrates collected in Yanty Creek marsh, October 9 , .  
1 999.  Mud = one Ekman sample of  soft sediments. V eg = 4 dip net sweeps of  
emergent and submergent vegetation. Water = 5-6 week collection on three plexiglass squares.  
Tol = tolerance values from Bode et al. 1 996. 
Inner Pond* 
Taxon Mud Veg Water 
P. Annelida 
C. Oligochaeta 
C. Hirudinea 
0. Rhynchobdellida 
F. Glossiphonidae 
Actinobdella sp. 
P. Arthropoda 
C. Crustacea 
0. Amphipoda 
F. Talitridae 
Hyalella azteca 
F.  Gammaridae 
Gammarus fasciatus 
P = Phylum C = Class 0 = Order F = Family 
Tol Tol x Veg 
8 208 
6 672 
1 0 1  
Outer Pond 
Mud Veg Water 
1 03 26 
26 1 12 1 
Yanty Creek 
Tol Tol x Veg Mud Veg Water 
8 792 8 99 
7 
1 
8 40 5 
6 966 1 6 1  
- - - - - - - - - - - - - - - - - - -
Appendix D-2 continued. 
Taxon 
C. Insecta 
0. Diptera 
F .Chironomidae 
F. Tanyderidae 
0 .  Trichoptera 
F. Polycentropodidae 
Polycentropus sp. 
0. Hemiptera 
F .  Corixidae 
Trichocorixa sp. 
F .  P1eidae 
Neoplea sp. 
0. Odonata 
F .  Coenagrionidae 
Enallagma sp. 
F. Cordulidae 
Somatachlora sp. 
F.  Libellulidae 
Plathelmis sp. 
0. Lepidoptera 
F. Pyralidae 
Acentria sp. 
Paraponyx sp. 
P = Phylum C = Class 
Inner Pond* 
Mud Veg Water 
0 = Order F = Family 
Tol Tol x Veg 
6 90 
5 25 
5 5 
8 360 
5 75 
1 02 
Outer Pond Yanty Creek 
Mud Veg Water Tol Tol x Veg Mud Veg \Vater 
1 1 9 1 5  1 2  1 7  1 2  
2 
6 12  2 
5. 
1 
45 8 392 49 
2 2 1 
1 
1 5  5 40 8 
5 1 0  2 
Appendix D-2 continued. 
Taxon 
P. Mollusca 
C. Gastropoda 
0. Basommatophora 
F .  Physidae 
Physa!Physella sp. 
F.  Planorbidae 
Planorbella trivolis 
0. Mesogastropoda 
F. Viviparidae 
Campeloma decisum 
F.  V alvatidae 
Valvata tricarinata 
Total 
Hilsenhoff Biotic Index (HBI) 
Inner Pond* 
Mud Veg Water 
* * * 
Tol Tol x Veg 
8 296 
6 1 80 
8 24 
1 935  
* Low water in  Lake Ontario dried the inner pond in  the fall of  1 999 
P = Phylum C = Class 0 = Order F = Family 
1 03 
Outer Pond 
Mud Veg Water 
1 37  5 
30  1 
3 
252 289 1 9  
6 .70 
Tol Tol x Veg 
8 368 
6 462 
6 1 2  
309() 
Yanty Creek 
Mud Veg Water 
46 
77 
2 
32 452 1 3  
6 .85 
- - �  -- - � � � � -- - � - -- - - - - -
Appendix D-3 . Benthic macroinvertebrates collected in Yanty Creek marsh, June 8 ,  2000. 
Mud = one Ekman sample of soft sediments. V eg = 4 dip net sweeps of emergent and 
submergent vegetation. Water = 5-6 week collection on three plexiglass squares .  Tol = 
tolerance values from Bode et al. 1 996. P = Phylum, C = Class, 0 = Order, F = Family 
Inner Pond Outer Pond 
Taxon Tol Tol x Veg Mud Veg Water* Tol Tol x Veg Mud Veg Water 
P. Annelida 
C. Oligochaeta 8 48 6 1 6  8 2 1 6  1 14 27 27 
C. Hirudinea 6 
0. Rhynchobdellida 
F. Glossiphonidae 
Placobdella sp. 14  1 
P. Arthropoda 
C. Crustacea 
0. Amphipoda 6 1 2  2 
F. Gammaridae 
Gam'marus fasciatus 5 6 144 4 24 6 
0. Isopoda 
F. Asellidae 
Caecidotea sp. 8 24 3 
1 04 
Yanty Creek 
Tol Tol x Veg Mud Veg Water 
8 64 26 8 
7 
6 144 24 
Appendix D-3 continued. 
Taxon 
C. Insecta 
0. Diptera 
F. Ceratopogonidae 
Bezzia sp. 
Probezzia sp. 
F. Chironomidae 
F. Dixidae (pupa) 
F .  Stratiomyidae 
Odontomyia sp. 
0. Coleoptera 
F .  Curculionidae 
Tanyshyrus sp. 
F. Elmidae 
Dubiraphia sp. 
0. Hemiptera 
F. Corixidae 
Trichocorixa sp. 
F. Pleidae 
Neoplea sp. 
F. Hebridae 
Merragata sp. 
0.  Odonata 
F. Aeshnidae 
Aeshna sp. 
Anax sp. 
P = Phylum C = Class 
Inner Pond 
Tol Tol x Veg Mud Veg 
6 6 1 
6 6 1 
6 1 86 3 1  
7 
5 1 5  3 
0 = Order F = Family 
Water* 
1 12 
Outer Pond 
Tol Tol x Veg Mud Veg Water 
6 30  5 
6 1 14 1 2  1 9  98 
7 7 1 
5 1 0  2 
1 05 
Yanty Creek 
Tol Tol x Veg Mud Veg 
6 42 7 
6 6 1 1 
8 
1 1 5  1 5  
7 7 1 
5 1 0  2 
6 6 1 
5 1 0  2 
5 20 4 
5 5 1 
Water 
� � � '- � - � ·� ·� ....... - - - -
Appendix D-3 continued. 
Taxon 
F. Coenagrionidae 
Enallagma sp. 
Ischnura sp. 
0. Ephemeroptera 
F. Caenidae 
Caenis sp. 
P. Mollusca 
C. Gastropoda 
0. Basommatophora 
F .  Physidae 
Physa/Physella sp. 
F. Planorbidae 
Planorbella trivolis 
0. Mesogastropoda 
F . ·  Valvatidae 
Valvata tricarinata 
Valvata sincera 
F. Bithyniidae 
Bithnynia tentaculata 
Total 
9 
8 
6 
Inner Pond 
Tol Tol x Veg Mud Veg 
9 1 
40 5 
1 2  2 
4 
334 1 7  52 
Hilsenhoff Biotic Index (HBI) 6 .42 
* Vandalized 
P = Phylum C = Class 0 = Order F = Family 
Water* 
6 
5 8 
5 6 
1 57 
Outer Pond 
Tol Tol x Veg Mud Veg Water 
1 
6 1 
1 6  2 2 
24 4 
59 1 1 3 0  8 8  1 3 5  
6 .72 
'� 
Yanty Creek 
Tol Tol x Veg Mud Veg Water 
9 36  4 
8 288  36 
6 1 62 27 
8 8 1 
8 8 1 
83 1 35 1 3 5  * 
6. 1 6  
Appendix E- 1 .  Fish collected in Y anty Creek marsh, August 1 999 .  
Appendix E- l a. Trap net data for the outer pond, Yanty Creek marsh (20 August 1 999). · 
Scientific N arne 
Notropis cornutus 
Chelydra serpentina 
Chrysemys picta 
Common Name 
Common shiner 
Snapping turtle 
Painted turtle 
Number Caught 
1 
3 
6 
Length (mm) 
1 64 
"-12- 1 5  lb range 
,..., 1 25- 1 80 mm carapace lengths 
Appendix E- l b. Trap net data for the inner pond/creek junction,Yanty Creek marsh (20 August 1 999) . 
Scientific Name Common Name Number Caught Length (mm) 
Amia calva Bowfin 1 5 1  7 
Lepomis macrochirus Bluegill 9 1 40,  1 73 ,  1 75 ,  1 3 8, 1 6 1 ,  1 65 ,  149, 1 7 1 ,  1 44 
Lepomis gibbosus Pumpkinseed 6 1 7 1 ,  1 56, 1 67, 1 50,  143 ,  1 7 1 ,  1 40 
Perea jlavescens Yell ow perch 1 1 79 
Chelydra serpentina Snapping turtle 8 "-7-25 lb range 
Chrysemys picta Painted Turtle 3 "- 125- 1 80 mm carapace lengths 
Appendix E- 1 c. Electro fishing (20 min) data for the outer pond, Yanty Creek marsh (20 August 1 999) .  
Scientific Name Common Name Number Caught Length (mm) 
Cyprinus carpio Common carp 6 1 3 1 ,  1 32, 1 25 ,  1 1 0, 1 1 9 ,  127 
Dorosoma cepedianum Gizzard shad 1 42 
Lepomis gibbosus Pumpkinseed 1 7  66, 62, 63 , 70, 5 8 , 70, 64, 56,  68, 1 74, 63 , 55 ,  
Lepomis macrochirus 
Micropterus salmoides 
Pomoxis nigromaculatus 
Perea jlavescens 
Bluegill 
Largemouth bass 
Black Crappie 
Yell ow perch 
1 
1 5  
1 
1 1  
- - - - - ·� - _., -
1 07 
57, 59, 56, 52, 54 
1 77 
1 26, 1 62, 1 4 1 , 1 34, 1 04, 1 27, 1 02, 78, 72, 1 33 , 88 ,  
85 ,  79 ,  1 1 3 ,  1 0 1  
64 
87,  78 ,  78, 1 60,  1 6 1 , 93 , 8 1 , 88 , 98, 82, 88  
- -
Appendix E-1 continued. 
Appendix E-1d(i). Electrofishing data for the inner pond and Yanty Creek. 20 min north to 
south run 20 August 1 999). 
Scientific Name 
Amia calva 
Cyprinus carpio 
Notemigonus crysoleucas 
Lepomis gibbosus 
Micropterus salmoides 
Perea jlavescens 
Common Name 
Bowfin 
Common carp 
Golden shiner 
Pumpkinseed 
Largemouth bass 
Yell ow perch 
Number Caught 
2 
2 
7 
2 
32 
5 
Length (mm) 
443 , 508 
1 65 ,  1 70 
60, 1 22 , 6 1 , 6 1 ,  70, 60 
65 , 87 
1 02 ,  1 35 ,  1 08 ,  1 14, 1 1 0 ,  1 1 2,  1 35 ,  223 , 97 ,  ' 
1 23 ,  94, 1 1 0, 98 ,  1 27,  1 1 6, 1 06, 83 ,  92, 1 08 ,  96, 
1 04, 1 08 ,  1 53 ,  1 09, 1 1 0 ,  1 20,  1 52 ,  89, 95, 1 29 ,  
1 23 ,  1 37 
1 9 1 , 90, 83 ,  74, 79 
Appendix E- 1 d(ii) . Electrofishing data for the inner pond and Yanty Creek. 20 min south to north run 
(20 August 1 999). 
Scientific N arne Common Name Number Caught Length (mm) 
Amia calva Bowfin 1 362 
Esox lucius Northern pike 1 1 97 
Carassius auratus Goldfish 3 352 , 296, 232 
Lepomis gibbosus Pumpkinseed 3 84, 85 , 82 
Micropterus scilmoides Largemouth bass 14  1 24, 1 0 1 ,  1 1 1 , 1 46, 1 2 1 ,  1 28 ,  1 25 ,  1 06, 1 1 6, 
92, 1 03 ,  95 ,  1 05 ,  1 02 
Perea jlavescehs Yell ow perch 3 1 27 , 69, 1 52 
1 08 
Appendix E-2. Fish collected in Yanty Creek marsh in October 1 999. 
Appendix E-2a. Trap net data for the outer pond, Yanty Creek marsh ( 1 0  October 1 999). 
Scientific N arne 
Cyprinus carpio 
Lepomis gibbosus 
Common Name Number Caught 
Common carp 2 
Pumpkinseed 1 
Length (mm) 
207, 1 94 
1 26 
Appendix E-2b. Trap net data for the inner pond/creek junction, Yanty Creek marsh ( 1 0  October 
1 999). 
Scientific N arne 
Amia calva 
Cyprinus carpio 
Dorosoma 
cepedianum 
Esox lucius 
Chelydra serpentina 
Common Name Number Caught 
Bowfin 1 
Common carp 12  
Gizzard Shad 
N orthem pike 
Snapping turtle 
1 
3 
1 
Length (mm) 
470 
260, 273 , 143 , 1 68 , 200, 1 94, 1 65 , 146, 
1 64, 1 79, 1 76, 1 52 
252 
508, 333 , 3 1 3  
"' 12 lb 
Appendix E-2c.  Electrofishing (20 min) data for the outer pond ( 1 0  October 1 999). 
No Fish Caught 
109 
- - - - - - - - - - - - - - - - - - -
Appendix E-2d(i) . Electrofishing data for Yanty Creek. 20 min nouth to south run ( 1 0  October 1 999). 
Scientific Name 
Cyprinus carpio 
Carassius auratus 
Esox lucius 
Umbra limi 
Salmo trutta 
Lepomis gibbosus 
Lepomis spp. 
Pomoxis nigrornaculatus 
Micropterus salmoides 
Perea jlavescens 
Chrysemys picta 
Common Name 
Common carp 
Goldfish 
N orthem pike 
Central mudminnow 
Brown trout 
Pumpkinseed 
Hybrid sunfish 
Black Crappie 
Largemouth bass 
Yell ow perch 
Painted turtle 
Number Caught 
128  
3 
3 
1 
1 
6 
1 
1 
7 
33 
4 
Length (mm) 
207, 280, 245 , 2 1 4, 1 74, 2 1 6, 1 83 , 208, 
224, 239, 1 97, 226, 1 66, 250, 2 1 2, 1 89, 1 93 , 2 1 3 , 1 58 , 237, 234, 1 96, 
235 ,  1 6.4, 220, 1 77, 1 69, 224, 239, 1 97, 226, 224, 239, 1 97, 226, 1 94 
208, 2 14, 149, 1 5 1 , 1 50, 230, 208, 206, 285 , 2 1 0, 1 8 1 , 2 1 4, 225, 209, 
275 , 250, 200, 229, 200, 1 99, 22 1 , 2 1 4, 225 , 1 39, 1 52, 228, 229, 227 
226, 232, 149, 1 93 , 1 90, 1 8 1 , 22 1 , 2 1 0, 209, 1 9 1 , 1 99, 2 1 6, 1 98 , 1 97, 
20 1 , 2 1 3 , 2 1 9, 2 1 2, 227, 1 70, 2 1 2, 1 89,  1 60; 1 65 , 1 76, 2 1 1 , 207, 230, 
1 96, 2 1 9, 22 1 , 1 94, 1 82, 25 1 , 2 1 5 , 1 59, 235 , 1 73 , 2 1 9, 224, 149, 1 35 ,  
1 94, 1 95 , 2 1 1 , 206, 237, 226, 259, 206, 228, 1 85 , 224, 1 80, 1 79, 1 92, 
148, 1 56, 1 69 
8 1 5 , 3 1 3 , 308 
92 
496 
60, 1 34, 1 1 8 , 77, 76, 1 05 
27 
72 
93 ,  1 55 ,  1 33 ,  1 39, 99, 1 3 1 ,  1 43 
1 12, 86, 1 02, 92, 96, 90, 1 14, 85 , 98 ,  1 03 ,  79, 98 , 9 1 ,  1 77, 95,  1 02, 9 1 ,  
89, 87, 93, 94, 99, 1 09, 93, 84, 87, 1 02, 98 , 92, 1 09, 96, 94, 82 
1 34, 1 3 8, 1 52, 1 78 mm carapace lengths 
1 10 
Appendix E-2d(ii) . ) . Electrofishing data for the inner pond and Yanty Creek. 20 min north to south run 
(20 August 1 999) . 
Scientific N arne 
Cyprinus carpio 
Carassius auratus 
Esox lucius 
Umbra limi 
Lepomis gibbosus 
Lepomis spp. 
Lepomis macrichirus 
Micropterus salmoides 
Perea jlavescens 
Chrysemys picta 
Common Name 
Common carp 
Goldfish 
N orthem pike 
Central mudminnow 
Pumpkinseed 
Hybrid sunfish 
Bluegill 
Largemouth bass 
Yell ow perch 
Painted turtle 
Number Caught Length (mm) 
1 62 204, 1 95 , 149 , 1 59 , 1 96, 1 99 , 1 96, 250, 209, 1 96, 26 1 , 249, 1 54, 
3 
1 
1 
6 
2 
1 
9 
44 
1 
207, 1 87, 202, 1 95 , 1 90, 226, 1 29 , 1 65 , 1 58 , 1 59 , 1 60, 1 94, 245 ,  
1 74, 222, 200, 2 1 8, 208, 1 99 , 1 7 1 , 206, 1 60,225 , 242, 1 57, 143 ,  
1 55 , 144, 209, 235, 242, 1 9 1 , 202, 2 1 6, 1 69, 1 80, 2 14, 209, 1 60, 
2 1 6, 226. 241 , 1 54, 1 64, 226, 1 82 , 1 56, 20 1 , 248 , 1 78 , 1 49 , 228 ,  
1 79 , 1 92, 142 , 1 68 , 2 1 1 , 1 67, 200, 230, 1 67, 200, 230, 232, 1 86, 
1 94, 1 88 , 207, 2 1 7, 1 96, 1 96, 1 89 , 207, 1 72 , 1 80, 2 1 6, 225 , 260, 
1 43 , 2 1 3 , 224, 222, 204, 1 94, 2 1 1 , 229, 1 65 , 1 99 , 222, 202, 1 74, 
1 90, 269, 2 1 8 , 1 27, 2 1 9, 242, 250, 1 92, 225, 205, 1 86, 1 57, 236, 
236, 20 1 22 1 , 200, 1 54, 226, 229, 1 89, 229, 205 , 1 96, 1 63 , 1 65 ,  
1 44, 1 5 8 ,  1 1 3 
292 
86 
1 72 , 93,  1 02, 56, 50, 72 
29, I l l  
1 7 .5  
1 05 ,  1 27,  9 1 ,  145 ,  1 25 ,  1 1 7, 1 4 1 ,  1 24, 135 ,  1 69 ,  98 ,  1 00,  90 ,  99, 
9 1 ,  88, 80,  89,  84, 79, 82, 1 53 ,  1 06, 1 00, 1 1 8 ,  86, 89,  1 1 0 ,  1 20,  88 ,  
17 5 mm carapace lengths 
1 1 1  
�-�t��' - � '" - u  . •.....•• •..•. - - - - - - - - - - - - - - -
Appendix E-3 . Fish collected in Yanty Creek marsh in June 2000. 
Appendix E-3a. Trap net data for the outer pond, Yanty Creek marsh (8 June 2000) . 
Scientific Name 
Amia calva 
Morone americana 
Chelydra serpentina 
Common Name Number Caught 
Bowfin 4 
White perch 1 
Snapping turtle 2 
Length (mm) 
697, 760, 676, 6 1 0  
304 
"'25-35 lb range 
Appendix E-3b .  Trap net data for the inner pond/creek junction, Yanty Creek marsh (8 June 2000). 
Scientific N arne 
Cyprinus carpio 
Pomoxis nigromaculatus 
Lepomis macrochirus 
Lepomis gibbosus 
Chelydra serpentina 
Chrysemys picta 
Common Name 
Common carp 
Black crappie 
Bluegill 
Pumpkinseed 
Snapping turtle 
Painted turtle 
Number Caught 
1 
2 
4 
7 
29 
6 
Length (mm) 
2 1 6  
240, 3 1 0 
1 32 ,  1 63 ,  1 86, 1 90 
1 20,  1 20, 1 25 ,  1 65 ,  1 70 .  1 75 ,  1 85 
"'3-35 lb range 
1 1 5- 1 65 mm carapace lengths 
Appendix E-3c. Electrofishing (40 min) data for the outer pond (8 June 2000). 
Scientific N arne Common Name Number Caught Length (mm) 
Amia calva Bowfin 1 674 
Alosa pseudoharengus Alewife 1 3 0  145 ,  1 50,  140,  1 36,  1 52 ,  1 3 8 ,  1 33 ,  147, 97, 149, 1 5 8 ,  1 32, 1 34, 96, 1 4 1 ,  
1 54, 1 66, 1 33 , 98 , 1 34, 1 06, 1 39, 1 28, 146, 146, 1 67,  77, 148 , 1 3 1 ,  1 45 , 69, 
1 60, 147, 1 33 , 143 , 1 30, 143 , 1 30, 1 79, 1 70, 149 , 1 64, 80,  1 3 8, 87, 1 39, 1 25 ,  
1 36, 99, 1 32 ,  1 34, 1 7 1 ,  1 02 ,  148 ,  1 56, 1 52 ,  1 52 ,  1 37,  1 56, 1 35 ,  1 29, 14 1 ,  1 33 ,  
144, 1 02, 1 29, 1 3 8 ,  146, 1 35 ,  1 00, 1 05 ,  1 4 1 ,  1 25 ,  1 34, 1 36, 1 3 5 ,  96, 1 34, 1 37, 
1 7 1 ,  1 6 1 ,  1 30,  145, 98, 1 35 ,  1 33 ,  1 3 6, 1 59, 95 , 1 63 ,, 1 20, 1 5 1 ,  82, 1 1 7 ,  1 02 ,  
149, 146, 1 64, 1 8 1 , 1 34, 145 , 142, 147, 1 3 7, 1 60, 1 49 , 1 3 8, 96, 148 , 1 88 , 1 36, 
1 65 ,  1 1 9 ,  1 0 1 ' 1 4 1 ' 144,  1 35 ,  1 05 ,  1 12 ,  1 03 ,  1 05 ,  1 06,  83 , 1 08 ,  1 3 8  
Cyprinus carpio Common carp 2 235 ,  7 1 9  
1 1 73 
Luxilus cornutus Common shiner 2 77, 85 
Fundulus diaphanus Eastern banded 1 72 
killifish 
Ameiurus nebulosus Brown bullhead 1 389  
Perea jlavescens Yell ow perch 4 84, 83 , 90, 1 08 
1 1 3 
- - -··· -··- · ....... - - - - - - - - - - - - -
Appendix E-3d. Electro fishing ( 40 min) data for inner pond (8 June 2000). 
Scientific Name Common Name Number Caught 
Amia calva Bowfin 
Alosa pseudoharengus Alewife 
Carassius auratus Goldfish 
Notemigonus Golden shiner 
erysoleueas 
Ameiurus nebulosus Brown bullhead 
Lepomis gibbosus Pumpkinseed 
Lepomis macrochirus Bluegill 
Pomoxis Black crappie 
nigromaeulatus 
Mieropterus salmoides Largemouth bass 
Perea flaveseens Yell ow perch 
Aplodinotus grunniens Freshwater drum 
1 
3 
1 
3 
5 
1 
2 
1 
2 
1 0  
1 
Length (mm) 
700 
1 36, 1 20 , 89 
1 79 
80, 65, 66 
3 8 1 , 329, 330, 358 , 392 
73 
83, 147 
3 14 
1 40,  1 65 
8 1 , 82, 83 , 80, 96, 1 1 0, 1 00, 87, 85 , 80 
3 83 
Appendix E-3e. Electro fishing ( 40 min) data for Yanty Creek (8 June 2000). 
Scientific N arne 
Amia ealva 
Alosa pseudoharengus 
Notropis atherinoides 
Ameiurus nebulosus 
Ambloplites rupestris 
Pomoxis nigromaculatus 
Perea flaveseens 
Common Name 
Bowfin 
Alewife 
Emerald shiner 
Brown bullhead 
Rock bass 
Black crappie 
Yell ow perch 
Number Caught 
1 
3 
2 
7 
1 
1 
3 
Length (mm) 
742 
145 ,  1 50, 1 53 
60, 52 
339 , 338 , 355 , 357, 262, 332 , 3 1 7, 352 
208 
262 
1 20, 1 98,  1 50 
Appendix F-1 .  Bird species and associated habitats observed at Yanty Creek marsh, Sept.-Oct. 1 999 
and Jan 4, May 1 -June 15 and July 1 2-26, 2000. CN = Conifer Plantation, EM = Emergent marsh, 
MH = Mature Hardwood Forest, OFS = Old Field-Shrub, SB = Shore-Beach, SH = 
Successional Hardwood Forest, and WS = Wood Swamp habitats. 
Common Name Latin Name Habitats 
Bittern, American Botaurus lentiginosus EM 
Blackbird, Red-winged Agelaius phoeniceus EM MH OFS SB SH ws 
Bluebird, Eastern Sialia sialis OFS 
Bufflehead Bucephala albeola EM 
Bunting, Indigo Passerina cyanca MH OFS 
Cardinal, Northern Cardinalis cardinalis CN EM MH OFS SH ws 
Catbird, Gray Dumetella carolinensis EM MH OFS SB SH ws 
Chickadee, Black-capped Parus atricapillus CN EM MH OFS SB SH ws 
Cormorant, Double-crested Phalacrocorax auritus EM SB 
Cowbird, Brown-headed Molothrus ater EM MH OFS SB ws 
Creeper, Brown Certhia familiaris MH ws 
Crow, American Corvus brachyrhynchos CN EM MH OFS SB SH ws 
Dove, Mourning Zenaida macroura EM MH OFS SB SH ws 
Dove, Rock Columba livia EM SB 
Duck, Blue-winged Teal Anas discors EM ws 
Duck, Mallard Anas platyrhynchos EM SB ws 
Duck, Wood Aix sponsa EM SB 
Eagle, Bald Haliaetus leucocephalus EM SB 
Falcon, Peregrine Fa leo peregrinus SB 
Finch, House Carpodacus mexicanus SB 
Flicker, Common Colaptes auratus EM MH OFS SB SH ws 
1 1 5 
- - - - - - - - - - - - - - - - - - -
ApJ?endix F -1 (cont.) . 
Flycatcher, Great Crested 
1vlyiarchus crinitus MH SB ws 
Flycatcher, Least Empidonax minimus MH OFS SB 
Flycatcher, Traill's Empidonax alnorum OFS SH 
Flycatcher, unidentified Empidonax sp. MH SB SH ws 
Gallinule, Common (Moorhen) Gallinula chloropus EM 
Goldfinch, American Carduelis tristis EM OFS SH ws 
Goose, Canada Branta canadensis EM SB 
Goshawk, N orthem Accipiter gentilis EM SB ws 
Grackle, Common Quiscalus quiscula EM SB SH ws 
Grebe, Pied-billed Podilymbus podiceps EM ws 
Grosbeak, Rose-breasted Pheucticus ludovicianus MH OFS SH ws 
Gull, Greater Black-backed Larus marinus EM SB 
Gull, Herring Larus argentatus EM SB 
Gull, Ring-billed Larus delawarensis EM OFS SB ws 
Gull, unidentified Larus sp. EM MH SB ws OFS SH 
Hawk, Broad-winged Buteo platypterus SB 
Hawk, Cooper's Accipiter cooperii EM SB 
Hawk, Red-shouldered Buteo lineatus SB 
Hawk, Red-tailed Buteo jamaicensis CN EM SB 
Hawk, Sharp-shinned Accipiter striatus SB 
Heron, Great Blue Ardea herodias EM SB ws 
Heron, Green Butorides striatus EM SB 
Hummingbird, Ruby-throated Archilochus colubris EM OFS 
Icterids, unidentified Icteridae EM SB ws 
Appendix F-1 (cont.) . 
Jay, Blue 
Cyanocitta cristata CN EM MH OFS SH ws 
Junco, Dark-eyed Junco hyemalis OFS ws SH 
Kestrel, American Falco sparverius SB 
Kingbird, Eastern Tyrannus tyrannus EM ws 
Kingfisher, Belted Megacerle alcyon EM SB 
Kinglet, Golden-crowned Regulus satrapa CN SB 
Kinglet, Ruby-crowned Regulus calendula CN MH OFS SB SH ws 
Lark, Horned Eremophila alpestris OFS 
Loon, Common Gavia immer SB 
��eganser, Hooded Lophodytes cucullatus EM 
Merganser, Red-breasted Mergus serrator SB 
Nuthatch, Red-breasted Sitta canadensis CN 
Nuthatch, White-breasted Sitta carolinensis MH ws 
Oriole, Northern Icterus galbula MH OFS 
Ovenbird Seiurus aurocapillus MH 
Owl, Great Horned Bubo virginianus CN 
Owl, Long-eared Asio otus CN 
Peewee, Eastern Contopus virens MH SB SH 
Phoebe, Eastern Sayornis phoebe CN EM SB ws 
Rail, Virginia Rallus limicola EM ws 
Redstart, American Setophaga ruticilla CN MH OFS SB SH ws 
Robin, American Turdus migratorius CN EM MH OFS SB SH ws 
Sandpiper, Spotted Actitis macularia EM SB 
Sora Porzana carolina EM 
Sparrow, American Tree Spizella arborea OFS ws 
1 1 7 
- - - - - - - ...... --- -
Appendix F-1 (cont.) . 
Sparrow, Field Spizella pusilla OFS 
Sparrow, House (English) Passer domesticus SB 
Sparrow, Lincoln's Melospiza lincolnii OFS SB SH 
Sparrow, Song lvfelospiza rnelodia Pl\K r-..1H OFS SB SH ws .LJl.Y..I. 
Sparrow, Swamp Melospiza georgiana EM 
Sparrow, White-crowned Zonotrichia leucophrys OFS SB 
Sparrow, White-throated Zonotrichia albicollis CN MH OFS SB SH ws 
Starling, European Sturnus vulgaris EM SB ws 
Swallow, Bank Riparia riparia EM OFS 
Swallow, Bam Hirundo rustica EM ws 
Swallow, Rough-winged Stelgidopteryx ruficollis EM 
Swallow, Tree Iridoprocne bicolor EM OFS SB 
Swallow, unidentified Hirundinidae EM SB 
Swift, Chimney Chaetura pelagica EM 
Tanager, Scarlet Piranga olivacea SH ws 
Tern, Caspian Sterna caspia EM 
Thrasher, Brown Toxostoma rufum SH 
Thrush, Gray-cheeked Catharus minimus CN MH ws 
Thrush, Hermit Catharus guttatus MH OFS SH 
Thrush, Swainson's Catharus ustulatus CN OFS SH ws 
Thrush, Wood Hylocichla mustelina CN MH OFS SH ws 
Towhee, Rufous-sided Pipilo erythrophthalmus ws 
Turkey, Wild Meleagris gallopavo OFS ws 
Veery Catharus fuscescens MH SH 
Vireo, Philadelphia Vireo philadelphicus MH OFS 
Vireo, Red-eyed Vireo olivaceus EM MH OFS SB SH ws 
Vireo, Solitary Vireo solitarius CN SH 
1 1 8 
Appendix F-1 (cont.) . 
Vulture, Turkey Cathartes aura EM ws 
Warbler, Bay-breasted Dendroica castanea MH 
Warbler, Blackburnian Dendroicafusca OFS 
Warbler, Blackpoll Dendroica striata CN OFS 
Warbler, Black-throated Blue Dendroica caerulescens MH 
Warbler, Black-throated Green Dendroica virens CN 
Warbler, Canada Wilsonia canadensis SH ws 
Warbler, Chestnut-sided Dendroica pennsylvanica OFS SH ws 
Warbler, Magnolia Dendroica magnolia CN MH OFS SB SH ws 
Warbler, Mourning Oporornis philadelphia SH 
Warbler, Northern Parula Parula americana OFS 
Warbler, Orange-crowned Vermivora celata SB 
Warbler, unidentified Parulidae spp. CN MH OFS SB SH ws 
Warbler, Wilson's Wilsonia pusilla OFS 
Warbler, Yell ow Dendroica petechia CN EM MH OFS SB SH ws 
Warbler, yellow-romped Dendroica coronata CN MH OFS SB 
Waterthrush, Northern Seiurus noveboracensis SB 
Waxwing, Cedar Bombycilla garrulus EM MH OFS SB SH ws 
Woodcock, American Philohela minor OFS SH ws 
Woodpecker, Downy Picoides pubescens MH OFS SH ws 
Woodpecker, Pileated Dryocopus pileatus EM 
Woodpecker, Red-bellied Melanerpes carolinus MH 
Wren, House Troglodytes acdon OFS SB SH 
Wren, Marsh Cistothorus palustris EM SB 
Wren, Winter Troglodytes troglodytes OFS 
Y ellowlegs, Greater Tringa melanoleuca EM 
Y ellowtb..roat, Common Geothlypis trichas EM MH OFS SB SH ws 
1 1 9 
� 
Appendix F -2a. Birds observed in the conifer plantation habitat at Y anty Creek marsh. 
Common Name 
Cardinal, Northern 
Chickadee, Black-capped 
Crow, American 
Hawk, Red-tailed 
Jay, Blue 
Kinglet, Golden-crowned 
Kinglet, Ruby-crowned 
Nuthatch, Red-breasted 
Owl, Great Homed 
Ow 1, Long -eared 
Phoebe, Eastern 
Redstart, American 
Robin, American 
Sparrow, White-throated 
Thrush, Gray-cheeked 
Thrush, Swainson's 
Thrush, Wood 
Vireo, Solitary 
Warbler, Black-throated Green 
Warbler, Blackpoll 
Warbler, Magnolia 
Warbler, unidentified 
Warbler, Yell ow 
Warbler, Yellow-rumped 
Fall 1 999 
Number Notes 
,.= 
1 --
3 --
1 --
2 --
Winter 2000 
Number Notes 
,.., ... ... ... 
1 --
-- --
-- --
-- --
1 20 
Spring 2000 
Number 
� .... 
6 
6 
--
1 
2 
2 
1 
6 
1 
2 
Summer 2000 
Notes Number Notes 
_ ..., 1 
-- 2 
-- --
-- 3 
5 
Appendix F -2b. Birds observed in the emergent marsh habitat at Yanty Creek marsh. Rep. = Repetitions 
Fall  1 999 Winter 2000 Spring 2000 Summer 2000 
Common Name Species Number Notes Number Notes Number Notes Number Notes 
B ittern, American Botaurus lentiginosus 1 
Blackbird, Red-winged Agelaius phoeniceus 40 -- 42+ 47 
Bufflehead Bucephala albeola -- -- 4 
Cardinal, Northern Cardinalis cardinalis - - - - 2 Flying 2 
Catbird, Gray Dumetella carolinensis -- -- 1 
Chickadee, Black-capped Parus atricapillus 
Cormorant, Double-crested Phalacrocorax auritus 2 
Cowbird, Brown-headed Molothrus ater -- -- 3 
Crow, American Corvus brachyrhynchos 9 1 overhead 8 Flying 
Dove, Mourning Zenaida macroura 1 -- 9 Flying 
Dove, Rock Columba Iivia 2 
Duck, Blue-winged Teal Anas discors 3 Female w/ 2 -- 1 3 
young 
Duck, Mallard Anas platyrhynchos 7 -- 1 1  repetitions? 1 8  9 young; rep. 
Duck, Wood A ix sponsa -- -- 1 2  repetitions? 25 5 young; rep. 
Eagle, Bald Haliaetus leucocephalus -- -- -- 1 flying low 
Flicker, Common Colaptes auratus 1 
Gallinule, Common (Moorhen) Gallinula chloropus 1 -- 1 5 
Goldfinch, American Carduelis tristis 1 
Goose, Canada Branta canadensis 3 - - 8 same pair? 
Goshawk, N orthem Accipiter gentilis 2 
Grackle, Common Quiscalus quiscula -- - - 26 
Grebe, Pied-billed Podilymbus podiceps 2 - - 2 
Gull, Greater Black-backed Larus marinus 1 
Gull, Herring Larus argentatus 3 -- 6 
Gull, Ring-billed Larus delawarensis 5 2 Overhead 1 0+ 6 
Gull, unidentified Larus sp. 32 1 3  feeding -- 5+ 5 
over marsh 
1 2 1  
�."�·--".��,-,-..-� ��=·�-
Appendix F -2b continued. 
Fall 1 999 Winter 2000 Spring 2000 Summer 2000 
Common Name Species Number Notes Number Notes Number Notes Number Notes 
Hawk, Cooper's Accipiter cooperii 1 -- 1 0  in kettle 
Hawk, Red-tailed r:J.., J inr. ;n'IIVI rt ifl/YH C' i C'  1 1 overhead 4 .IJ U t t::.-U J UIHUH ..- C--H0 �0 
Heron, Great Blue Ardea herodias 9 -- 1 2  1 5  Rep. 
Heron, Green Butorides striatus 1 -- -- 3 
Hummingbird, Ruby-throated Archilochus colubris 1 -- 1 
Icterids, unidentified Icteridae �24 flocking over 
marsh 
Jay, B lue Cyanocitta cristata 4 -- 1 2  flying 1 
Kingbird, Eastern Tyrannus tyrannus -- -- 1 4 
Kingfisher, Belted Megacerle alcyon 4 -- 3 1 0  Rep. 
Meganser, Hooded Lophodytes cucullatus -- -- 2 2 
Phoebe, Eastern Sayornis phoebe -- -- 1 2 
Rail, Virginia Rallus limicola 1 -- 5 
Robin, American Turdus migratorius -- -- 8 3 
Sandpiper, Spotted Actitis macularia 2 -- -- 2 
Sora Porzana carolina -- -- 1 
Sparrow, Song Melospiza melodia 2 -- 5 3 
Sparrow, Swamp Melospiza georgiana 2 -- 7 2 
Starling, European Sturnus vulgaris -- -- -- �53 overhead flock 
Swallow, B ank Riparia riparia -- -- 1 1  2 
Swallow, B am Hirundo rustica 1 -- 1 3 
Swallow, Rough�winged Stelgidopteryx ruficollis -- -- -- 1 
Swallow, Tree Iridoprocne bicolor -- -- 1 2  
Swallow, unidentified Hirundinidae -- -- -- 5 
Swift, Chimney , Chaetura pelagica -- -- 1 
Tern, Caspian Sterna caspia -- -- 5 
Vireo, Red-eyed Vireo olivaceus 4 
Vulture, Turkey Cathartes aura 1 -- 1 4  
Appendix F -2b continued. 
Fall 1 999 Winter 2000 Spring 2000 Summer 2000 
Common Name Species Number Notes Number Notes Number Notes Number Notes 
Warbler, Yell ow Dendroica petechia -- -- 4 1 
Waxwing, Cedar Bombycilla garrulus �37 - - 3 6 
Woodpecker, Pileated Dryocopus pileatus - - - - 1 
Wren, Marsh Cistothorus palustris 1 - - 1 1  1 0  
Y ellowlegs, Greater Tringa melanoleuca 7 
Y ellowthroat, Common Geothlypis trichas - - - - 1 2 
Warbler, Yellow Dendroica petechia -- -- 4 1 
Waxwing, Cedar Bombycilla garrulus "-'37 - - 3 6 
Woodpecker, Pileated Dryocopus pileatus -- -- 1 
Wren, Marsh Cistothorus palustris 1 - - 1 1  1 0  
Yell ow legs, Greater Tringa melanoleuca 7 
Y ellowthroat, Common Geothlypis trichas - - - - 1 2 
1 23 
Appendix F -2c. Birds observed in the mature northern hardwood forest habitat at Yanty Creek marsh. 
Fall Winter Spring Summer 
1 999 2000 2000 2000 
Common Name Number Notes Number Notes Number Notes Number Notes 
Blackbird, Red-winged -- -- -- -- 2 
Bunting, Indigo -- -- -- -- 1 
Cardinal, Northern -- -- -- -- -- -- 1 
Catbird, Gray -- -- -- -- 6 -- 1 
Chickadee, Black-capped 1 -- 1 -- 4 - - 2 
Cowbird, Brown-headed -- -- -- -- 3 
Creeper, Brown -- -- -- -- 2 
Crow, American 1 -- -- -- 1 
Dove, Mourning -- -- -- -- 4 
Flicker, Common 3 -- -- -- 4 
Flycatcher, Great Crested 1 -- -- - - 1 
Flycatcher, Least -- -- -- -- 1 
Flycatcher, unidentified -- -- -- -- 1 
Grosbeak, Rose-breasted -- -- -- - - 1 
Gull, unidentified 1 flying 
Jay, Blue 3 -- -- -- 1 0  
Kinglet, Ruby-crowned -- -- -- -- 5 
Nuthatch, White-breasted -- -- -- -- 1 
Oriole, Northern -- -- -- -- 1 
Ovenbird -- -- -- -- 1 
Peewee, Eastern -- -- -- -- 1 -- 1 
Redstart, American -- -- -- -- 5 -- 1 
Appendix F -2c (cont.). 
Robin, American -- -- 1 -- 1 1  -- 2 
Sparrow, Song -- - - -- -- 2 
Sparrow, White-throated -- -- -- -- 1 
Thrush, Grey -cheeked -- -- -- -- 2 
Thrush, Hermit -- -- - - -- 1 
Thrush, Wood 1 -- -- -- 2 -- 1 
Veery -- -- -- -- 2 
Vireo, Red-eyed -- -- -- -- 3 -- 2 
Vireo, Philadephia -- -- -- -- 1 
Warbler, Magnolia -- -- -- -- 2 
Warbler, Bay-breasted -- -- -- -- 1 
Warbler, Black-throated Blue -- -- -- -- 1 
Warbler, unidentified -- -- -- -- 1 
Warbler, Yellow 1 -- -- -- 6 
Warbler, Y ellow-rumped -- -- -- -- 7 
Waxwing, Cedar 2 -- -- -- 5 
Woodpecker, Downy 2 -- 1 -- 2 
Woodpecker, Red�bellied -- -- -- -- 1 
Y ellowthroat, Common -- -- -- -- 2 
Fal1 1 999: : September 5- 1 5  
Winter 2000 : Jan 4 
Spring 2000: May 1 - June 1 4  
Summer 2000 : July 1 2-26 
1 25 
Appendix F-2d. Birds obsen'ed in the old field-shrub habitat at Yanty Creek marsh. 
Fall 1 999 Winter Spring Summer 
2000 2000 2000 
Common Name Species Number Notes Number Notes Number Notes Number Notes 
Blackbird, Red-winged Agelaius phoeni�eus 
Bluebird, Eastern Sialia sialis 
Bunting, Indigo Passerina cyanea -- -- -- -- 2 
Cardinal, Northern Cardinalis cardinalis -- -- -- -- 3 
Catbird, Gray Durnetella carolinensis -- -- -- -- 6 
Chickadee, Black-capped Parus atricapillus -- -- -- -- 5 
Cowbird, Brown-headed J\1olothrus ater -- -- -- -- 3 
Crmv, American Corvus brachyrhynchos 1 -- 2 -- 4 -- 2 
Dove, Mourning Zenaida macroura -- -- -- -- 2 
Flicker, Common Colaptes auratus 1 -- -- -- 2 
Flycatcher, Least Empidonax minirnus -- -- -- -- 2 
Flycatcher, Traill 's Empidonax sp. -- -- -- -- 1 
Goldfinch, American Carduelis tristis 1 -- -- -- 1 3  
Grosbeak, Rose-breasted Pheucticus ludovicianus -- -- -- -- 1 
Gull. Ring-billed Larus delawarensis -- -- -- -- 1 overhead 
Gull, unidentified Larus Larus sp. -- -- -- -- 2 overhead 
Hummingbird, Ruby-throated A rchilochus colubris -- -- -- -- 1 
Jay, Blue Cyanocitta cristata 1 -- -- -- 4 -- 1 
Junco, Dark-eyed Junco hyemalis 
Kinglet, Ruby-crowned Regulus calendula -- -- -- -- 3 
Lark, Homed Eremophila alpestris -- -- 3 
Oriole, Northern Icterus galbula -- -- -- - - 5 
Redstart, American Setophaga ruticilla -- -- -- -- 1 
1 '")J":: 
Appendix F-2d (continued). 
Robin, American Turdus migratorius -- -- 1 ·  -- 7 fledglings 2 
Sparrow, American Tree Spizella arborea -- - - 1 
Sparrow, Field Spizella pusilla -- -- -- -- 3 
Sparrow, Lincoln's Melospiza lincolnii -- -- - - - - 2 
Spa rrow, Song Afelospiza melodia -- -- -- -- 7 
Sparrow, White-crowned Zonotrichia leucoplu:vs -- -- -- -- 2 
Sparrow·, White-throated Zonotrichia albicollis -- -- - - -- 1 
Swal low, Bank Riparia riparia -- -- -- -- 2 overhead 
Swa l low, Tree lridoprocne bicolor -- -- -- -- 3 overhead 
Thn1sh, Hermit Catharus guttatus -- -- -- -- 1 
Thmsh, Swainson's Catharus ustulatus 1 -- -- -- 1 
Thmsh, Wood Hylocichla mustelina -- -- -- - - 2 
Turkey, Wild Meleagris gallopavo 
Vireo, Philadelphia Vireo philadelphicus 
Vireo, Red-eyed Vireo olivaceus 1 -- -- -- 2 
Warbler, Blackburnian Dendroica fusca -- -- -- -- 1 
Warbler, Blackpoll Dendroica striata -- -- -- -- 1 
Warbler, Chestnut-sided Dendroica pensylvanica -- -- -- -- 1 
Warbler, Magnolia Dendroica magnolia 
Warbler, Northern Parula Parula americana 1 
Warbler, unidentified Parulidae -- -- -- -- 1 
Warbler, Wilson's Wilsonia pusilla 1 -- - - -- 2 
Warbler, Yellow Dendroica petechia -- - - -- -- 7 -- 1 
Warbler, Yellow-romped Dendroica coronata -- -- -- -- 3 
Waxwing, Cedar Bonbycilla cedrorum 6 -- -- - - - - -- 4 
Woodcock, American Philohela minor 1 
127 
Appendix F-2d (continued). 
Woodpecker, Downy 
Wren, House 
Wren, Winter 
Y ellowthroat, Common 
Picoides pubescens 
Troglodytes acdon 
Troglodytes troglodytes 
Geothlypis trichas 
1 1 
6 
Appendix F-2e. B irds observed in the shore-beach habitat (rip-rap and beach) at Yanty Creek marsh. 
Fall 1999 Winter 2000 Spring 2000 
Common Name Species Number Notes Number Notes Number Notes 
Blackbird, Red-winged Agelaius phoenice11s � 15 ') -- -- - - .) --
C atbird, Gray Dumetella carolinensis -- -- -- -- 1 
Chickadee, Black -capped Parus atricapillus -- - - -- - - 1 0  
C ormorant, Double-crested Phalacrocorax auritus 2 -- - - -- 7 on lake 
C owbird, Brown-headed Molothrus ater -- - - - - -- 3 
· Crow, American Corvus brachyrhynchos 4 -- -- - - -- --
D ove, Mourning Zenaida macroura -- -- -- -- 2 --
D ove, Rock Columba Iivia 2 
D uck, Mallard Anas platyrhynchos -- -- - - -- 7 Males 
Duck, Wood A ix sponsa -- -- -- -- -- --
Eagle, Bald Haliaetus leucocephalus -- -- -- - - -- --
Falcon, Peregrine Fa !co peregrinus -- -- -- - - 1 over lake 
Finch, House Ca1podacus nzexicanus -- -- -- -- -- --
Flicker, Common Colaptes auratus -- -- -- -- -- --
Flycatcher, Great Crested Myriarchus crinitis 1 
Flycatcher, Least Empidonax nzinimus - - - - -- -- 1 
Flycatcher, unidentified Empidonax sp. -- -- -- -- -- --
Goose, Canada Branta canadensis 3 -- -- -- 5 3 goslings 
Goshawk, Northern Accipiter gentilis -- -- -- -- 2 in kettle 
Grackle, Common Quiscalus quiscula -- -- -- -- -- --
1 28 
2 
S ummer 2000 
Number Notes 
1 1  
1 
2 
6 2 young 
2 
1 flying low 
1 
1 
1 
5 
Appendix F -2e continued. 
Fall 1 999 Winter 2000 Spring 2000 Summer 2000 
Common Name Species Number Notes Number Notes Number Notes Number Notes 
Gull, Greater Black-backed Larus marinus 1 -- -- -- 1 
Gull, Herring Larus argentatus 3 -- -- -- 2 
Gull. Ring-billed Larus delawarensis 4 -- -- -- 14+ 
Gull, unidentified Larus sp. 1 3  -- -- -- 1 5+ -- 7 
Hawk, Broad-winged Buteo platypterus -- -- -- -- 1 1  in kettle 
Hawk, Cooper's Accipiter cooperii -- -- -- -- 1 0  in kettle 
Hawk, Red-shouldered Buteo lineatus -- -- -- -- 2 in kettle 
Hawk, Red-tailed Buteo jamaicensis -- -- -- - - 5 in kettle 
Hawk, Sharp-shinned Accipiter striatus -- -- -- -- 7 in kettle 
Heron, Great Blue Ardea herodias 3 -- -- -- 7 repetitions 1 
Heron, Green Butorides striatus -- -- -- -- -- -- 1 
Icterids Icteridae "'24 
Kestrel, Ameri<;an Falco sparverius -- -- -- -- 2 in kettle 
Kingfisher, Belted Megaceryle alcyon 2 -- 1 -- 1 5  repetitions 6 
Kinglet, Golden-crowned Regulus satrapa -- -- -- -- 2 
Kinglet, Ruby-crowned Regulus calendula -- -- -- -- 5 
Loon, Common Gavia immer -- -- -- - - 6 on lake 
Merganser, Red-breasted Mergus serrator -- -- -- -- "'85 on lake 
Peewee, Wood Contopus virens -- -- -- -- 1 
Phoebe, Eastern Sayornis phoebe -- -- -- -- 4 -- 6 
Redstart, American Setophaga ruticilla -- -- -- -- 2 
Robin, American Turdus migratorius -- -- -- -- 7 -- 2 
Sandpiper, Spotted Actitis · macularia 2 -- -- - - 3 -- 7 
1 29 
Appendix F-2e continued. 
Fall 1 999 W inter 2000 Spring 2000 Summer 2000 
Common Name Species Number Notes Number Notes Number Notes Number Notes 
Sn arrow. House (Eng:lish) Passer domesticus -- -- -- -- -- -- 4 - r - - J ' ,_, / 
Sp arrow, Lincoln's  Melospiza lincolnii -- -- - - - - 1 -- 1 
Sp arrow, Song Melospiza melodia 1 -- - - -- 2 -- 2 
Sp arrow, White-crowned Zonotrichia leucophl}'S -- -- -- - - 8 
Sp arrow, White-throated Zonotrichia albicollis -- -- -- -- 5 
Starl ing, Europ ean Sturnus vulgaris --
,.., 4 -- -- - - _, --
Swall ow, T ree Jridoprocne bicolor - - -- -- - - -- -- 1 
Swall ow, unidentified Hirundinidae -- -- -- -- -- -- 1 
Vireo , Red-eyed Vireo olivaceus -- -- -- -- 1 
Warbl er, Magnolia Dendroica magnolia -- -- -- --- 2 
Warbler, Orange-crowned Vermivora celata -- -- -- - - 2 
·Warbler, unidentified Parulidae -- -- -- -- 1 
Warbler, Yellow Dendroica petechia -- -- -- -- 1 2  
Warbler, Yellow-rumped Dendroica coronata -- -- -- -- 1 3  
Waterthrush, Northern Seiurus noveboracensis -- -- - - -- 4 
W ax\ving, Cedar Bombycilla garrulus �30 -- -- -- 5 -- 6 
W ren, House Troglodytes acdon -- -- -- -- 2 
W ren, Marsh Cistothorus palustris 1 
Y ellowthro at, Common Geothlypis trichas -- -- -- -- 1 - - 1 
130 
Appendix F-2f. B irds observed in the successional northern hardwood habitat at Yanty Creek marsh. 
Fall 1999 Winter 2000 Spring 2000 Summer 2000 
Common Name Species Number Notes Number Notes Number Notes Number Notes 
B lackbird, Red-winged Agelaius phoeniceus 3 - - -- -- -- - - 1 
Cardinal, Northern Cardinalis cardinalis -- - - 2 -- 2 -- 4 
Catbird, Gray Dumetella carolinensis -- - - - - - - 4 - - 1 
Chickadee, Black-capped Parus atricapillus 2 - - 2 -- 2 - - 1 
Crow, Am�rican Corvus brachyrhynchos 2 
D ove, Mourning Zenaida macroura -- - - -- -- -- - - 1 
Flicker, Common Colaptes auratus 2 - - - - - - 1 - - 1 
Flycatcher, Traill's (Alder) Empidonax alnorum - - -- -- - - 1 -- 1 
F lycatcher, unidentified Empidonax sp. -- -- -- -- 1 
Goldfinch, American Carduelis tristis -- -- -- -- 3 
Grackle, Common Quiscalus quiscu !a -- -- -- -- 3 
Grosbeak, Rose-breasted Pheucticus ludovicianus -- -- -- -- -- -- 1 
Gulls, unidentified Larus sp. 1 F lying 
Jay, B lue Cyanoci tta cristata 6 -- - - -- 2 
Junco, Dark-eyed (Northern) Junco hyemalis -- -- -- -- 1 
Kinglet, Ruby-crowned Regulus calendula - - -- -- -- 3 
Peewee, Wood Contopus virens -- -- -- - - -- - - 1 
Redstart, American Setophaga ruticilla -- -- -- -- 2 -- 2 
Robin, American Turdus migratorius 4 -- - - -- 4 -- 1 
Sparrow, Lincoln's Melospiza lincolnii -- -- -- -- -- - - 1 
Sparrow, Song Melospiza melodia -- - - -- -- -- -- 1 
Sparrow, White-throated Zonotrichia leucophrys -- -- -- -- 1 
1 3 1 
Appendix F -2f continued. 
Fall l 999 Winter 2000 Spring 2000 Summer 2000 
Common Name Species Number Notes Number Notes Number Notes Number Notes 
'T"' _  -- - - ·- ·- C1 - - -1 - L n.! _ _ _ _ _ _ _ _ 7.!_ .  _ _ _ _  "' 1 anager, L>l.;aneL rtranga uuvacea L 
Thrasher, Brown Toxostoma rufum -- -- -- -- 1 
Thrush, Hermit Catharus guttatus -- -- -- -- 1 
Thrush, Swainson' s Catharus ustulatus -- -- -- -- 1 -- 1 
Thrush, Wood Hylocichla mustelina -- -- -- -- -- -- 1 
Veery Catharus fuscescens -- -- -- -- 1 
Vireo, Red-eyed Vireo olivaceus 4 -- -- -- 2 -- 2 
Vireo, Solitary Vireo solitarius 1 
Warbler, Canada Wilsonia canadensis -- -- -- -- 1 
Warbler, Chestnut-sided Dendroica pennsylvanica 1 
Warbler, Magnolia Dendroica magnolia 1 -- -- -- 1 
Warbler, Mourning Oporornis philadelphia -- -- -- -- 1 
Warbler, unidentified Parulidae 3 -- -- -- 2 -- 1 
Warbler, Yellow Dendroica petechia 2 -- -- -- 2 -- 1 
Waxwing, Cedar Bombycilla garrulus "'1 6 -- -- -- -- -- 2 
Woodcock, American Philohela minor -- -- -- -- -- -- 1 
Woodpecker, Downy Picoides pubescens -- -- 1 -- 1 -- 1 
Wren, House Troglodytes aedon 1 -- -- -- -- -- 1 
Y ellowthroat, Common Geothlypis trichas -- -- -- -- 1 
Appendix F -2g. Birds observed in the wooded-shrub swamp habitat at Y anty Creek marsh. 
Fall 1 999 
Common Name Number Notes 
Blackbird, Red-winged 3 --
Cardinal, Northern 4 --
Catbird, Gray 1 --
Chickadee, Black-capped 3 --
Cowbird, Brown-headed -- --
Creeper, Brown -- --
Crow, American 4 --
Dove, Mourning 6 --
Duck, Blue-winged Teal -- --
Duck, Mallard -- --
Flicker, Common 1 --
Flycatcher, Great Crested 1 
Flycatcher, unidentified -- --
Goldfinch, American 1 --
Goshawk, Northern 1 
Grackle, Common -- --
Grebe, Pied-billed -- --
Grosbeak, Rose-breasted -- --
Gull, Ring-billed -- --
Gull, unidentified -- --
Heron, Great Blue -- --
Icterids ,_54 2 flocks, 2 days 
Jay, Blue 7 --
Junco, Dark-eyed -- --
Kingbird, Eastern -- --
Winter 2000 Spring 2000 
Number 
--
1 
--
1 
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
1 
--
Notes Number 
-- 1 7  
-- 5 
-- 5 
-- 4 
-- 3 
-- 1 
-- 6 
-- 3 
-- --
-- --
-- 3 
-- 1 
-- 1 
-- 1 0+ 
-- --
-- 5 
-- many 
-- --
-- --
-- --
-- 7 
-- 1 
1 33 
Notes 
fledgling 
--
--
--
--
--
--
--
--
--
--
--
--
overhead 
--
--
--
Summer 2000 
Number Notes 
1 7  
2 
8 
1 
4 
1 
7 
1 on creek 
2 on creek 
2 
1 
6 
1 on creek 
1 overhead 
8 overhead, in creekside trees 
1 on creek 
_ _ _ _ _ _ _ _ ... illlllllllll .._. _ _ _ _ _ _ _  _ 
Appendix F -2g continued. 
Common Name Number 
Kinglet, Ruby-crowned --
Nuthatch, White-breasted 1 
Phoebe, Eastern 1 
Rail, Virginia --
Redstart, American --
Robin, American 3 
Sparrow, .  Song --
Sparrow, American Tree --
Sparrow, White-throated --
Starling, European --
Swallow, Barn --
Tanager, Scarlet --
Thrush, Grey-cheeked --
Thrush, Swainson's 1 
Thrush, Wood --
Towhee, Rufous-sided --
Turkey, Wild --
Vireo, Red-eyed 1 
Vulture, Turkey --
Warbler, Canada --
Warbler, Chestnut-sided --
Warbler, Magnolia --
Warbler, unidentified 2 
Warbler, Yell ow 1 
Waxwing, Cedar 34 
Woodcock, American --
Woodpecker, Downy 1 
Y ellowthroat, Common --
Fall 1 999 Winter 2000 Spring 2000 
Notes Number 
-- --
-- 1 
-- --
-- --
-- 3 
-- --
-- 1 
-- 1 
-- 2 
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
- - --
-- --
-- --
-- --
-- 1 
-- --
Notes Number 
-- 3 
-- --
-- 6 
-- 7 
-- 3 
-- 2 
-- 1 6  
-- --
-- 1 
-- 1 
-- 3 
-- 5 
-- 1 
-- --
-- 3 
-- 5 
-- 2 
-- 1 
-- 2 
-- 5 
-- 2 1  
-- 6 
-- 2 
-- 2 
-- 1 0  
1 34 
Notes 
--
--
--
--
--
--
--
--
overhead 
--
--
--
--
--
Summer 2000 
Number Notes 
1 along creek 
4 
1 
1 
1 overhead 
4 
1 
4 
1 
1 
23 
1 
3 along creek 
I 
Appendix F-3 . Bird banding data (mist net collections) at Yanty Creek marsh in the spring and fall of 1 999. NOTE: This data is the property of 
David Bonter, of Braddock Bay Bird Observatory and SUNY ESF, and can not be cited or used without his permission. 
Field** Secondary** Marsh** Woods** 
Common Name Latin Name (Old Field/ (Successional (Emergent (Mature N. 
Shrub)* N. Hardwood)* Marsh)* Hardwood)* 
Spring Fall Spring Fall Spring Fall Spring Fall 
B l ackb i rd , Red- winged Agel a i us phoeni ceus 3 0 1 0 0 1 0 0 
Bunt ing , Indigo Passerina cyanca 8 - - 0 - - 0 - - 0 
Cardina l ,  Northern Cardinal i s  cardina l i s  5 1 8  8 7 0 0 2 1 
Catb i rd ,  Grey Dume tel l a  carol inensi s 7 8  3 3  5 2  5 0 0 1 0  1 
Chat , Ye l l ow-breas t ed Ic teri a virens 1 0 0 0 0 0 0 0 
Chi ckadee , B l ac k - capped Parus a tri capi l l us 3 1 1 3  6 7 0 2 5  0 0 
Cowb i rd ,  Brown - headed Mol o thrus a ter 0 - - 1 - - 0 - - 1 
Creeper , Brown Certhi a fami l i ari s 0 7 0 3 2  0 0 1 3 
Dove , Mourning Zenai da macroura 0 - - 0 0 0 0 1 0 
Finch , Purp l e  Carpoda cus purpureus 0 4 0 0 0 0 0 0 
Fl i ck e r , Yel l ow- sha f t ed Col ap tes aura tus 4 3 4 0 0 0 1 0 
F l yc a t che r , Lea s t  Empi donax minimus 3 4  1 6 1 0 0 1 0 
Flycat che r , Trai l l ' s  Empi donax alnorum 4 7  1 3 0 0 0 1 0 
Flycat che r ,  Ye l l ow- Empi donax fl a vi ven tri s 4 1 4 0 0 0 1 0 
- ... - . .. 
Gnat c a t cher ,  Blue - gray Pol i op t i l a  ca eru l ea 4 - - 1 - - 0� - - 0 
Gol d f inch , Ameri can Carduel i s  tri s ti s  4 0  2 1 0 0 2 0 0 
Grackl e ,  Common Qui scal u s  qui scul a 0 - - 1 - - 0 - - 0 
Grosbeak , Ros e - brea s t ed Pheuc ti cus l udovi ci an u s  1 1 0 0 0 0 0 0 
Hawk , Sharp - shinned Accipi ter s tri a tus 0 0 3 1 0 0 1 0 
Jay , B l ue Cyanoci t ta cri s ta ta 2 1 0 1 0 0 1 0 
Junco , Dark - eyed Junco hyemal i s  3 6 5  0 5 0 1 1 3 
King l e t , Gol den - c rowned R egu l u s  sa trapa 1 1 2 8  4 3 8  0 3 4  0 6 
Kingl e t , Ruby - crowned Regu l u s  cal endul a 1 7 7  3 9 4 3 1  7 5  0 7 4  0 3 
1 35 
.. .. ... ... 
Appendix F -3 continued. 
Common Name 
Nuthatch , Red- bre a s t e d  
Nuthatch , Whi t e - breasted 
Oriol e ,  Northern 
Ovenb i rd 
Owl , Northern S aw - whet 
Phoebe , E a s t e rn 
Redstart , Amer i c an 
Robin , Ame r i c an 
S i skin , Pine 
Sparrow , Chipping 
Sparrow , C l ay - co lored 
Sparrow , F i e l d  
Sparrow , Fox 
Sparrow , Lincoln ' s  
... 
Sparrow , Ne l s on ' s  Sharp - t a i l e d  
Sparrow , S avannah 
Sparrow , Song 
Sparrow , Swamp 
Sparrow , Whi t e - crowned 
Sparrow , Whi t e - throated 
Tanager , S c a r l e t  
Thrasher , Brown 
... .. -. 
Latin Name 
Si t ta canaden s i s  
Si t ta carol i n ensi s 
Icteru s galbul a 
Sei urus aurocapi l l u s  
Aegol i u s  a cadi cus 
Sayorn i s  phoebe 
Setophaga ru t i ci l l a  
Turdus mi gra tori us 
Cardu el i s  pinus 
Spi zel l a  pa sserina 
Spi z el l a  pal l i da 
Spi zel l a  pusi l l a  
Passarel l a  i l i a ca 
Melospiza l incolni i 
Ammospi za cauda cu ta 
Pa ssercul u s  sandwichensi s 
Melospiza mel odi a 
Mel ospi za georgiana 
zono tri chi a  l eucophrys 
Zono tri chi a  a lbi col l i s  
Pi ranga ol i va cea 
Toxos toma rufum 
-. .... 
Field* *  
(Old Field/ 
Shrub)* 
Spring 
0 
0 
2 
2 
0 
1 
3 6  
7 
0 
0 
0 
1 4  
0 
2 0  
0 
0 
1 3  
2 0  
1 4  
4 9  
0 
2 
--
Fall 
1 
0 
0 
5 
0 
1 1  
1 
1 3 2  
1 
1 
1 
5 
3 
1 4  
0 
0 
3 0  
2 1  
1 3  
3 6 1  
1 
- -
Secondary** 
(Successional 
N. Hardwood)* 
Spring 
0 
0 
0 
6 
0 
0 
1 8  
3 
0 
1 
0 
0 
0 
7 
0 
0 
2 
7 
4 
7 0  
0 
3 
-
Fall 
1 
1 
0 
7 
2 
0 
2 
2 
0 
0 
0 
0 
2 
4 
0 
0 
2 
3 
2 
1 8 7  
0 
- -
Marsh** 
(Emergent 
Marsh)* 
Spring 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 7  
4 
0 
0 
0 
0 
Fall 
0 
0 
0 
0 
0 
5 
1 
1 
0 
2 
0 
0 
0 
1 4  
2 
4 
1 4  
1 0 2  
2 
1 0  
0 
- -
Woods** 
(Mature N. 
Hardwood)* 
Spring 
0 
0 
0 
7 
0 
0 
5 
3 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
5 
0 
0 
Fall 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
14 
0 
Appendix F -3 continued. 
Field** Secondary** Marsh** Woods** 
Common Name Latin Name (Old Field/ (Successional (Emergent (Mature N. 
Shrub)* N. Hardwood)* Marsh)* Hardwood)* 
Spring Fall Spring Fall Spring Fall Spring Fall 
Thrush , B i ckne l l ' s  Catharus bi ckn el l i  0 0 0 1 0 0 0 0 
Thrush , Gray - cheeked/ B i ckne l l ' s  Catharus minimus 1 3 1  1 6 6  0 0 1 15  
Thrush , Hermit Catharus gu t ta tu s  1 2  7 6  1 9  6 9  0 4 5 13 
Thrus h ,  Swa inson ' s  Catharus us tula tus 12 4 0  1 8  6 3  0 0 5 1 2  
Thrush , Wood Hyl oci chla mus tel ina 6 2 1 1  6 0 0 5 0 
T i tmouse ,  E a s te rn Tuf t e d  Parus bi col or 0 4 0 0 0 0 0 0 
Towhee ,  Rufous - s i ded { Ea s t e rn )  Pipi l o  erythroph thalmus 2 - - 1 0 - - 0 
Veery Catharus fuscescens 7 0 7 5 0 0 5 1 
Vi reo , Sol i tary ( B l ue - heade d )  Vi reo sol i tarus 3 2 0  0 0 0 1 0 0 
Vireo , Phi l ade lph i a  Vireo phi l adelphicus 2 5 0 1 0 0 0 0 
Vireo , Warbl ing Vi reo gi l vu s  4 0 1 1 0 0 0 0 
Vi reo . Red- eyed Vireo ol i va ceus 1 5  1 5  7 1 0 0 1 0 
Warbl e r ,  Bay-breasted Dendroi ca ca s tanea 1 - - 0 0 - - 0 
Warb l e r , B l ack and Whi t e  Mni o ti l  t a  vari a 3 1 5 1 0 0 2 0 
Warbl e r ,  B l ackburni an Dendroi ca fusca 1 1 0 0 0 0 0 0 
Warbl er , Bl ackpol l Dendroi ca s tri a ta 4 1 0 0 0 0 0 0 
Warbl e r ,  B l ac k - throated Blue Dendroi ca caerul es cens 9 0 1 3  1 3  0 0 4 5 
Warbl er , B l ac k - throated Green Dendroi ca virens 2 3 1 0 0 0 0 0 
Warbl e r ,  Blue - winged Vermi vora pinus 7 1 1 0 0 0 0 0 
Warbl e r ,  Canada Wi l soni a  canadensi s 9 - - 14 0 - - 0 
1 37 
- - - - -
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Appendix F -3 continued. 
Common Name 
Warbler , Che s tnut - s ided 
Warbler , Go l den- winged 
Warb l e r , Hooded 
Warb l e r , Magno l i a  
Warbler , Mourning 
Warbler , Nashvi l l e 
Warbler , Northern Paru l a  
Warbler , Orange - c rowned 
Warb l e r , Tenne s s e e  
Warbler , We s tern P a l m  
Warb l e r ,  Wi l son ' s 
Warb l e r , Ye l l ow 
Warb l e r ; Ye l l ow- rumped 
Waterthrush , Northern 
Waxwing , Cedar 
Woodpecker , Hairy 
Wren , Hous e  
Wren , Marsh 
Wren , Winter 
Ye l l owthroat , Common 
Spring Total Number: 1 69 1  
Spring Total Species: 72 
- - - -
Latin Name 
Dendroi ca pennsyl vani ca 
Vermi vora chrysop tera 
Wi l soni a  ci trina 
Dendroi ca magno.l i a  
Opororn i s  phi l adelphia 
Vermi vora rufi capi l l a  
Parula americana 
Vermi vora cel a ta 
Vermi vora peregrina 
Dendroi ca palmarum 
Wi l soni a  pusi l l a  
Dendroi ca pe tech ia 
Dendroi ca corona ta 
Sei urus noveboracen s i s  
Bombyci l l a  garru l u s  
Pi coides vi l l osus 
Trogl odytes acdon 
Ci s to thorus pal us tri s 
Trogl odytes trogl odytes 
Geo thlypi s tri chas 
Fall Total Number: 28 1 0  
Fall Total Species: 74 
- -
Field** 
(Old Field/ 
Shrub)* 
Spring 
8 
3 
1 
4 5  
9 
1 8  
1 
0 
3 
3 
4 5  
1 6 2  
4 
2 
0 
0 
1 3  
0 
0 
7 0  
1 1. Q 
--
Fall 
1 
0 
3 
2 9  
1 
2 9  
1 
2 
2 
3 
1 0  
1 
5 1  
0 
4 
5 
4 
0 
5 2  
5 1  
- -
Secondary** 
(Successional 
N. Hardwood)* 
Spring 
1 
0 
0 
3 8  
6 
1 
0 
0 
0 
0 
2 0  
9 
1 
1 1  
0 
2 
0 
0 
1 
2 9  
* Terminology o f  this study 
** Terminology of Bonter 
-
Fall 
1 
0 
0 
1 5  
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
1 1  
1 
0 
1 9  
7 
- -
Marsh** 
(Emergent 
Marsh)* 
Spring 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 1  
1 
0 
Fall 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
7 
0 
0 
0 
0 
1 7  
0 
17  
- -
Woods** 
(:Mature N. 
Hardwood)* 
Sprin_g 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
3 1  
-
Fall 
0 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
1 
2 
